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Darrell V. McGraw, Esq. 
West Virginia Attorney General's Office 
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Charleston, WV 25305 

Re: Request For Immediate Governmental Action/Regulation Relating To DuPont's 
C-8 Releases In Wood County, West Virginia And Notice Oflntent To Sue Under 
The Federal Clean Water Act, Toxic Substances Control Act, And Resource 
Conservation And Recovery Act- NOTE: For Inclusion In USEPA Docket 
No. OPPTS-50639A 

Ladies and Gentlemen: 

Our law firm represents Wilbur Earl Tennant and Sandra K. Tennant (Route 3, Box 17, 
Washington, WV 26181, (304) 863-8787), James David Tennant and Della Marie Tennant 
(Route 3, Box 372, Parkersburg, WV 26101, (304) 863-5428), and Erwin Jackson Tennant 
(Route 3, Box 17A, Washington, WV 26181, (304) 863-6977) (collectively, the "Tennants") in 
connection with a lawsuit that is currently pending against E.I. duPont de Nemours & Co., Inc. 
("DuPont") in Federal Court in Parkersburg, West Virginia, styled Tennant v. E.l duPont de 
Nemours & Co., Inc., Civil Action No. 6:99-0488 (S.D. W.Va.). The Tennants have sued 
DuPont in connection with the release of various pollutants and contaminants from DuPont's Dry 
Run Landfill in Wood County, West Virginia. (See Exhibit 133.) The Tennants believe that 

000 ,· (,)<"' 
~:. -· f ~ 



March 6, 200 1 
Page 3 

such releases have resulted in and continue to result in personal injury and property damage to 
the T ennants, including the death of several hundred head of the Tennants' cattle and serious 
health problems for the Tennants. 

During the course of the litigation, we have confirmed that the chemicals and pollutants 
released into the environment by DuPont at its Dry Run Landfill and other nearby DuPont-owned 
facilities may pose an imminent and substantial threat to health or the environment. More 
specifically, information currently available to the Tennants confirms that DuPont has been 
releasing and continues to release into the air, land, and water, including human drinking water 
supplies, an essentially unregulated, confirmed animal carcinogen known as ammonium 
perfluorooctanoate (a/k/a C-8/FC-143/ APFO/PFOA) (CAS No. 3825-26-1) (hereinafter "C-8"). 1 

Hundreds of head of cattle, along with numerous deer, fish, frogs, and other animals, have died in 
the area affected by the C-8 releases, and area residents exposed to the C-8 releases have been 
suffering ill health effects that are believed to be associated with C-8 exposure. For example, 
one of our clients, Wilbur Earl Tennant, has been in and out of the hospital repeatedly over the 
last few years suffering from respiratory problems, chemical burns, and other health problems 
after exposure to materials from the Dry Run Landfill. 

For the reasons discussed in more detail below, the Tennants hereby request that each of 
your agencies intervene in the Tennants' pending lawsuit and order the immediate investigation, 
assessment, containment, removal, and remediation of DuPont's C-8 releases into the 
environment from the Dry Run Landfill, including an order that DuPont immediately cease and 
desist all C-8 releases and that appropriate medical care/testing/evaluation be provided to the 
Tennants. The Tennants also request that DuPont's permit to operate the Dry Run Landfill be 
immediately revoked and that all operations at that landfill be suspended until adequate scientific 
demonstrations are made to prove that the C-8 releases have been abated and will not recur. 

In addition, the Tennants specifically request that USEPA exercise its authority under 
TSCA to order DuPont to immediately cease all manufacturing activities involving C-8 until 
DuPont can prove through appropriate scientific testing and research that its usage of C-8 does 
not pose an unreasonable risk of injury to health or the environment. In the meantime, the 
Tennants request that your agencies take those steps necessary to begin regulating C-8 releases 
into the environment. In that regard, the Tennants request that, at a minimum, USEPA include 
C-8 among the chemicals that it proposed in October of 2000 to regulate under TSCA on the 
grounds that the chemicals "may be hazardous to human health and the environment." (See 
Exhibit 123.) The Tennants believe that the information recently obtained from DuPont 
regarding C-8's potential threat to human health, (see~. Exhibits 71, 125, and 126), warrants 
regulation of C-8 at least as aggressively as the related perflourinated chemicals manufactured by 
3M. 

Currently available information also indicates unusual levels of iodide/iodine, along with 
Triton in Dry Run Creek. (See Exhibit 91.) 
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This letter also constitutes notice on behalf of the Tennants and a class of other 
individuals similarly situated of their intent to bring citizen suit claims against DuPont in 
connection with DuPont's C-8 releases into air, land, and water from DuPont's Washington 
Works facility in Wood County, West Virginia under the Federal Clean Water Act ("CWA"), 
Toxic Substances Control Act ("TSCA"), and Resource Conservation and Recovery Act 
("RCRA").2 The factual and legal basis of such citizen suit claims is explained in detail below. 

Additional documentation in support of the basic facts summarized below is available at 
our offices in Cincinnati, including a chronologically-organized database of the over 110,000 
pages of documents produced to date by DuPont on this topic. 

I. DuPont Has Used C-8 Primarily At Its Washington Works Plant In Wood County, 
West Vireinia. 

C-8 is a perfluorinated detergent/surfactant manufactured in the United States by 3M 
Company that DuPont uses in connection with its manufacture ofTeflon®-related products. 
(See Exhibits 1 and 118.)3 DuPont has used C-8 as a reaction aid in its production of 
polytetrafluoroethylene (PTFE) and tetrafluoroethylene (TFE) co-polymers at its Washington 
Works facility outside Parkersburg, West Virginia since the early 1950s. (See Exhibit 118.) 
Wastes from the Washington Works' C-8 processes are either vented to the air following 
incineration, dumped into the Ohio River, sent to DuPont's Chambers Works facility in 
Deepwater, New Jersey for treatment and discharge, or disposed of at landfills. (See id.) The 
polymer product manufactured at the Washington Works is either sold directly to DuPont's 
customers (in the United States and abroad) or transferred to DuPont's Spruance Plant in 
Richmond, Virginia for use in the production of Teflon® and PTFE-coated fibers or transferred 
to DuPont's Parlin Plant in Parlin, New ·Jersey for use in the production of Teflon® finishes, 
some of which is then used in consumer cookware. (See id.) C-8 may remain in some of the 
products sold from DuPont's Washington Works, Spruance Plant, and Parlin Plant. (See id.) 
Some of DuPont's Teflon® materials have been used in medical implants that are inserted 
directly into the human body. (See Exhibit 132.) 

2 Please note that, although the Tennants already have filed claims against DuPont under 
the CWA and RCRA, these pending claims relate only to releases from DuPont's Dry 
Run Landfill. This letter provides notice of the Tennants' intention to also bring separate 
claims against DuPont under the CW A, TSCA, and RCRA with respect to releases from 
DuPont's nearby Washington Works plant in Wood County, West Virginia, on behalf of 
themselves and a class of others similarly situated. 

®DuPont's registered trademark. 
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II. DuPont Has Known That Excessive Exposure To C-8 Causes Adverse Effects. 

DuPont has worked closely with 3M since at least the 1970s to investigate the toxic and 

carcinogenic effects ofC-8 on animal and human health. (See id. and Exhibits 2, 24, and 49.) 

Through such company-sponsored studies, DuPont acquired knowledge by at least the early 

1980s that C-8 was toxic and carcinogenic to animals, whether through inhalation, direct skin 

contact, or ingestion. (See Exhibits 12, 49, and 71.) Around the same time, DuPont also became 

aware that C-8 is biopersistentlbioaccumulative in animals and humans. (See Exhibits 30, 49 
and 71.)4 

In response to the mounting toxicity data on C-8, and because C-8 was essentially an 

unregulated chemical that, according to USEPA, had simply "sail[ed] under the agency 

regulatory radar screen" for decades, (see Exhibit 114), DuPont established in the 1980s its own 

internal standards for what it considered to be acceptable C-8 exposure levels for humans. For 

exposure to C-8 via air emissions/inhalation routes, DuPont determined that an "acceptable 

exposure limit" (AEL) for humans is 0.01 mg/m3 (skin), with an acceptable "community 

exposure guideline" (CEG) for airborne emissions of0.0003 mg/m3
• (See Exhibits 2-4, and 9.) 

For human exposure to C-8 through contaminated water, DuPont established a CEG of 1 ppb. 

(See id.) DuPont also began routine monitoring of the levels ofC-8 in the blood of its own 

employees, including employees at Washington Works, as early as 1981, (see Exhibit 118), and 

began looking for alternatives to C-8. By 1993, DuPont believed it may have found a viable, less 

toxic alternative to C-8, (see Exhibit 42), but decided to keep using C-8 anyway. 

Later in 1993, a study conducted by the University of Minnesota linked C-8 exposure 

with increased prostate cancer among human males. (See Exhibits 47 and 51.) By 1996, DuPont 

also had been informed that new tests were linking C-8 to DNA damage. (See Exhibit 60.) In 

response, DuPont, 3M, and others commissioned studies to further assess the potential effects of 

C-8 on humans through tests on monkeys. (See Exhibits 77, 84, 93, and 105.) By November of 

1998, DuPont knew that one of the monkeys in the study receiving a 30 mg/kg dose of C-8 was 

suffering severe health effects. (See Exhibit 90.) By February of 1999, DuPont knew that one of 

the monkeys involved in the C-8 testing receiving the lowest dose of C-8 (3 mglkg) had suffered 

such severe health effects that it had to be sacrificed. (See Exhibit 94.) By May of 1999, DuPont 

knew that a second monkey in the study had also suffered such severe health effects that it had to 

be sacrificed. (See Exhibits 103, 105, 107, 108 and 125.) The preliminary monkey study results 

also confirmed adverse liver effects among all of the monkeys in the study, regardless of 

exposure levels. (See id. and Exhibits 125 and 126.) Thus, because even exposure to the lowest 

4 DuPont also became aware of evidence as early as 1981 that at least two children born to 

its Washington Works employees who worked with C-8 while pregnant appeared to have 

been born with birth defects similar to those observed among rats exposed to high levels 

ofC-8. (See Exhibit 13.) 
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dose of C-8 during the studies (3 mg/kg) produced adverse observable effects, a "no observable 

effects level" (NOEL) could not be found for C-8 in primates. (See Exhibits 105, 126.) 

3M eventually notified USEP A of the preliminary results of the monkey study in a filing 

under TSCA, Section 8(e) during November of 1999. (See Exhibit 111.) Within only a few 

months, USEPA notified 3M that it intended to pursue more rigorous regulation of the 

perfluorinated chemicals manufactured by 3M. (See Exhibits 113 and 120.) Soon thereafter, 3M 

publicly announced that it would "voluntarily" withdraw from the market all of its perfluorinated 

chemical products, including the C-8 that it sells to DuPont for use in DuPont's Teflon® 

products, and the chemicals 3M uses to make its Scotchguard® products. (See Exhibits 113 and 

114.)5 

After learning that DuPont was one ofthe principal users of 3M's C-8 product, USEPA's 

TSCA Division requested in April of2000 that DuPont supply information regarding DuPont's 

usage and release ofC-8 within the United States. (See Exhibit 112.) DuPont produced some 

C-8 research data to USEPA on May 25, 2000, (see Exhibit 115), followed by preliminary usage 

and release information in a letter dated June 23, 2000. (See Exhibit 118.) In its C-8 disclosure 

letter to USEPA, DuPont confirmed that it has used C-8 primarily at its Washington Works site 

and that it had released C-8 into the air, water, and land at the Washington Works, into water at 

its Parlin Plant, Spruance Plant, and Chambers Works, into soils at the Chambers Works, and 

into soil and water at the "Local," Letart, and Dry Run Landfills owned and operated by DuPont 

near the Washington Works in West Virginia. (See id.) DuPont did not, however, reference any 

of the results ofthe C-8 monkey studies. (See id.) On October 18,2000, USEPA proposed to 

begin regulating most of 3M's perfluorinated chemicals under TSCA on the grounds that the 

chemicals "may be hazardous to human health and the environment." (See Exhibit 123 (65 Fed. 

Reg. 62319-33 (Oct. 18, 2000)).) USEPA deferred, however, regulation of C-8, pending further 

review of the information being obtained from 3M and DuPont. After receiving a draft of this 

letter in November of2000, DuPont sent revised C-8 usage and release information to USEPA in 

a letter dated January 25, 2001. (See Exhibit 136.) As oftoday's date, however, the Tennants 

are not aware of the results of the C-8 monkey studies having been "finalized" or published. 

III. DuPont Promised Not To Dispose Of Toxins Like C-8 In Its Dcy Run Landfill. 

In the early 1980s, DuPont approached the T ennants seeking to buy several hundred acres 

of the Tennants' property for the purposes of constructing a landfill near the base of Dry Run 

Creek in Wood County, West Virginia. (See Exhibit 14.) In response to initial resistance from 

the Tennants to the idea of selling any portion of their land for a landfill, DuPont promised the 

Tennants that no hazardous materials would ever be disposed of in the landfill. (See Exhibit 14.) 

After receiving DuPont's verbal and written assurances that no harmful chemicals would ever 

be disposed of in the proposed landfill and that the Tennants would be permitted to graze their 

®3M's registered trademark. 
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cattle along the adjacent Dry Run Creek,6 the Tennants eventually agreed to sell a portion of their 
property to DuPont for construction of the "non-hazardous" landfill. DuPont received a permit to 
operate the Dry Run Landfill as an unlined, non-hazardous, solid waste landfill in 1982, and 
began actuallandfilling operations at the Landfill in 1984. (See Exhibit 5.) 

IV. DuPont Has Dumped Thousands OfTons OfC-8 Wastes Into The Dry Run 
Landfill. 

Soon after DuPont began operating the Dry Run Landfill in 1984, DuPont received the 
results of internal sampling confirming that C-8 was leaching into groundwater beneath three old, 
unlined anaerobic digestion ponds at the Washington Works that DuPont previously had used for 
the disposal of thousands of tons of C-8-soaked sludges. (See Exhibits 9, 17, 20, and 31.) 
DuPont's internal sampling indicated that, not only was C-8 getting into the groundwater that 
DuPont used for the Washington Works' drinking water, but C-8 also was migrating through the 
groundwater under the Washington Works and into the Lubeck Public Service District's 
("Lubeck PSD's") immediately-adjacent public drinking water wells. (See Exhibits 17, 18, 20, 
and 31.) Internal DuPont sampling confirmed C-8 in the Lubeck PSD community drinking water 
supply as high as 1.5 ppb in 1984, (see Exhibits 17, 18, and 20), increasing to as high as 1.9 ppb 
in 1987, (see Exhibits 19 and 20), and further increasing to as high as 2.2 ppb in 1988 (see 
Exhibits 27 and 28. See also Exhibit 33.) All of these levels exceed DuPont's own 1 ppb CEG 
for community drinking water. (See Exhibits 2-4, and 9.) 

Upon receipt of those results, DuPont decided to try to remove the source of the C-8 in 
the public and company drinking water supplies by digging up and removing the sludges from 
Washington Works' three anaerobic digestion ponds and dumping the tons ofC-8-contaminated 
sludge7 into the Dry Run Landfill. (See Exhibits 20, 21, 22, 23, and 26.) After DuPont 
submitted data to the West Virginia Division for Environmental Protection ("WVDEP") asserting 
that the sludges were "non-hazardous" under RCRA, WVDEP granted DuPont permission to 
dispose of approximately 7, 100 tons of the sludge in the unlined Dry Run Landfill. (See Exhibits 
21, 23, and 25.) DuPont completed the sludge disposal in 1988. (See Exhibit 6.) 

Rather than abate the presence of DuPont's C-8 in the public drinking water supply, 
DuPont simply purchased the Lubeck PSD well property and the wells were moved 
approximately two miles further down-gradient from the Washington Works. (See Exhibits 9, 
30, 31, and 97.) DuPont then notified its employees to immediately cease all sampling of the 

6 

7 

DuPont even agreed to lease back to the Tennants for cattle pasture significant portions of 
the landfill property along the Dry Run Creek. Those leases remained in effect until the 
Tennants began complaining about the Dry Run Landfill to USEPA. (See Exhibit 5.) 

DuPont confirmed C-8 levels as high as 610 ppm in the sludge taken from the three 
ponds. (See Exhibit 9.) 
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former Lubeck PSD wells and to destroy all previously-drawn, unanalyzed Lubeck PSD well 
samples. (See Exhibit 29.) 

Also in 1989, WVDEP informed DuPont that new landfill regulations had gone into 
effect in the State of West Virginia requiring existing, unlined landfills to be upgraded with more 
rigorous waste containment mechanisms, including liners and more extensive groundwater 
monitoring well systems. (See Exhibit 32.) In response, DuPont installed a series of new 
groundwater monitoring wells at its Dry Run Landfill and at its nearby, unlined Letart Landfill in 
Mason County, West Virginia where DuPont had been disposing of most of its Teflon® and 
other C-8 wastes from the Washington Works as non-hazardous solid waste since the 1960s. 
(See Exhibit 121.) After DuPont's initial groundwater sampling at the Letart Landfill confirmed 
the presence of C-8 at 0. 7 ppm, (see Exhibit 9), DuPont began investigating whether any C-8 also 
was leaching out of the waste at the Dry Run Landfill. (See Exhibit 6.) By April of 1990, 
DuPont had confirmed that C-8 was, in fact, leaching from the Dry Run Landfill and discharging 
directly into the Dry Run Creek at levels as high as 1.6 ppm- more than 100 times DuPont's 
own internal standard for drinking water of 1 ppb. (See Exhibits 9, 35, 37, 41, and 136.) Soon 
thereafter, DuPont abandoned its efforts to seek a new permit for the Letart Landfill, and notified 
WVDEP that it had decided, instead, to simply close that landfill "for economic reasons." (See 
Exhibits 74 and 121.)8 DuPont proceeded, however, with its efforts to get a revised permit for 
the Dry Run Landfill that would allow DuPont to continue to operate the landfill without having 
to install a liner. (See Exhibit 50.) 

After confirming elevated C-8 levels in the water at Dry Run, DuPont began investigating 
how to get rid ofthe approximately 7,100 tons ofC-8-contaminated sludge that it dumped into 
the landfill in 1988, which DuPont assumed was a source ofthe C-8 being detected in Dry Run 
Creek. (See Exhibits 7, 8 and 38.) Although DuPont initially notified WVDEP that it would 
remove the C-8-contarninated sludges from the Dry Run Landfill and dispose of the material at 
its Letart Landfill, (see Exhibits 36 and 39), DuPont simply moved the sludges to another 
location within the Dry Run Landfill in 1991. (See Exhibits 5 and 6.) 

By the summer of 1993, WVDEP inspectors noticed increasingly excessive amounts of 
sediment and discoloration building up in the leachate collection ponds at the Dry Run Landfill. · 
(See Exhibit 44.) In response, DuPont, despite knowledge that the leachate contained high 
levels of C-8 and despite knowledge that the Tennants' cattle were drinking the water in Dry Run 
Creek, ordered the drains on its leachate collection ponds opened for more than two weeks (after 
monthly sampling had been completed (see Exhibit 45)), so that the leachate could flow out of 

8 After DuPont finally shut down its unlined, "non-hazardous" Letart Landfill in 1996, it 
began paying to dispose of its C-8-contaminated wastes at a RCRA hazardous waste 
facility in Alabama. (See Exhibit 121.) 
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the ponds and directly into the Dry Run Creek. (See Exhibits 46 and 86.)9 Although WVDEP requested that DuPont submit acute toxicity sampling results for the leachate being discharged out of the sedimentation ponds, (see Exhibit 44), DuPont successfully avoided taking any such samples until four months after the original leachate had drained into the creek. (See Exhibit 48.) The acute toxicity results that DuPont did eventually submit to WVDEP confirmed a 15% mortality, even among neonates exposed to the water four months later. (See id.) In the meantime, dozens of the Tennants' cattle were dying along the Dry Run Creek bed and the Tennants and their family and friends were exposed to C-8. 

By the fall of 1994, DuPont had adopted a corporate plan to start routinely dumping C-8 wastes into the Dry Run Landfill, in anticipation of the upcoming closure of its Letart Landfill. (See Exhibit 130.) Thus, in furtherance of this corporate plan, but without any authorization or approval of any kind from WVDEP, DuPont began dumping its C-8-contaminated biocake wastes into the Dry Run Landfill that Fall. (See Exhibits 5 and 86.) According to DuPont's own analyses, the biocake contained 930 ppb of C-8. (See Exhibits 6, 58, 85, and 87.) By the spring of 1995, discolored, foul-smelling water was observed being discharged out of the Dry Run Landfill sedimentation ponds into Dry Run Creek, with almost knee-high suds and foam present along the Dry Run Creek bed, which DuPont assumed contained C-8. (See Exhibits 5, 53, 54, 56, 88 and 91.) At the same time, even more of the Tennants' cattle were dying. 
In response to repeated pleas from the Tennants that WVDEP force DuPont to take action to address the black odorous water and foam being discharged into the Dry Run Creek where their cattle were drinking and dying, WVDEP notified DuPont that it would need to start taking steps to address its improper discharges into Dry Run Creek and to upgrade the Dry Run Landfill. (See Exhibits 5 and 57.) After it became evident that little progress was being made by DuPont in response to WVDEP's requests, 10 the Tennants notified USEPA of the problem and provided copies of videotapes showing the discolored foaming water and dead animals along the Dry Run Creek bed. (See Exhibit 61.) Around the same time, the West Virginia Department ofNatural Resources contacted DuPont in response to recent reports of numerous deer killed or dying in the area of the Dry Run Creek. (See Exhibit 59.) Despite such complaints, DuPont did nothing to disclose to the Tennants that C-8 was in the Dry Run Creek, nor did DuPont suggest in any way to the Tennants that their cattle should not be drinking the water in the Creek. (See Exhibit 74.) Instead, DuPont kept silent on the C-8 issue and took the position with the public and the regulatory agencies that all of the problems with the creek were simply the result of some high 

9 

10 

DuPont also ordered the landfill drain opened in 1989 and again in 1995 so that the contents of the sedimentation pond could flow directly into Dry Run Creek, without any apparent notice to or permission from WVDEP. (See Exhibits 34 and 55.) 
Discolored, foaming water continued in Dry Run Creek throughout the remainder of 1995,1996,1997, 1998,andinto 1999.) (SeeExhibits62,63,89,and92.) 
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iron sulfide levels that had been fully addressed and completely resolved. (See Exhibits 5, 74, and 78.) 11 

In October of 1996, USEPA contacted DuPont and informed the company that it would be initiating an inspection of the Dry Run Landfill in response to the recent reports of hundreds of dead cattle and deer in the area of the Dry Run Creek. (See Exhibits 5, 64, and 68.) On the exact same day that DuPont learned ofUSEPA's pending inspection, Eli McCoy (with WVDEP's Water Division) forwarded to DuPont a draft complaint to aid DuPont in diffusing any potential enforcement action by USEPA relating to the discharge problems at the Dry Run Landfill. (See Exhibits 5 and 65.) Within a matter of weeks, DuPont completed its negotiations with the State and entered a consent decree to bar further governmental enforcement action in exchange for DuPont's payment to WVDEP of a $200,000 penalty. (See Exhibits 5, 67, and 69.) Soon thereafter Mr. McCoy left WVDEP and began working for the same DuPont consultant that would assist DuPont in complying with the consent decree - Potesta & Associates. (See Exhibit 73.) 

As part ofthe December 1996 settlement with WVDEP, DuPont finally agreed to begin implementing upgrades to the Dry Run Landfill, such as installation of the type of liner that was required under the State's landfill regulations since 1988, and construction of a leachate collection system. (See Exhibits 66 and 69.) DuPont also finally agreed to cease the disposal of its biocake wastes at the Dry Run Landfill. (See id.) Thus, by the time USEPA actually commenced its ecological risk assessment activities in the Dry Run Landfill area in 1997, DuPont allegedly had stopped disposing of its C-8-contaminated biocake sludge at the Dry Run Landfill and had allegedly begun collecting C-8-contaminated leachate from the Landfill for transport to the Washington Works for treatment and discharge directly into the Ohio River. (See Exhibits 5, 70, and 72.) 

By the end of 1997, US EPA released to DuPont a draft of its Ecological Risk Assessment Report for the Dry Run Landfill. (See Exhibit 75.) USEPA's report indicated that, although adverse impacts were clearly evident among numerous animals, plants, and other wildlife in the area of the Dry Run Creek, USEP A had not been able to identify any particular known, regulated chemical as the clear cause of the observed problems. (See id. at 52) USEPA, therefore, recommended further assessment and identification of numerous "tentatively identified compounds" that had been detected in various environmental media in the area of Dry Run Creek that might be contributing to the problems. (See id.) In response to the suggestion of further governmental investigation, DuPont immediately requested and USEP A agreed to discuss a "collaborative" effort to further investigate conditions in the area of Dry Run Creek. (See 

II DuPont's practices with respect to making public the company's knowledge of the toxicity of its products was addressed in detail in In re E.l. duPont de Nemours & Co., 918 F. Supp. 1524 (M.D. Ga. 1995) (court imposed over $100 million in sanctions against DuPont). 
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Exhibits 79 and 83.) Part of that collaborative effort included DuPont's agreement that it would disclose more fully the precise identities of each of the various types of chemicals it had dumped into the Dry Run Landfill that DuPont had not previously identified for USEPA. (See Exhibit 83.) Although DuPont had been monitoring C-8 levels in Dry Run Creek for years and had confirmed C-8 in the water each time, DuPont eventually identified C-8 as being only "possibly" present in the Dry Run Landfill in a list of dozens of chemicals that it sent to USEP A in late 1998 - almost a year after the USEP A had completed its draft Risk Assessment Report. (See Exhibit 83.)12 

Because ofUSEPA's persistent concerns that something in the Dry Run Creek was killing hundreds of head of the Tennants' cattle, (see Exhibit 78), 13 DuPont also agreed to jointly fund an investigation into the health of the Tennants' cattle. Specifically, DuPont agreed in the Spring of 1999 to create a "Cattle Team" to "independently" investigate such issues. By that time, however, less than a few dozen of the Tennants' cattle were even still alive. The Cattle Team was comprised of three veterinarians selected by DuPont, including Greg Sykes, a DuPont employee who had been involved in DuPont's internal investigations into the effects ofC-8 on animals for many years, (see Exhibit 24), and three veterinarians selected by USEPA. (See Exhibit 95.) Despite DuPont's knowledge that C-8 was a toxic animal carcinogen (as reenforced to DuPont by the recent C-8 monkey study results (see,~, Exhibits 87 and 166)), that the Tennants' cows were drinking out of Dry Run Creek, the information currently available to the Tennants does not indicate that anyone from DuPont ever disclosed such facts to the other members of the Cattle Team during the course of the Cattle Team's investigation. (See Exhibit 93.) Consequently, there is no evidence that the Cattle Team even considered the potential impact ofC-8 on the Tennants' cattle, despite the release of the C-8 monkey study results to DuPont well before the final Cattle Team Report was released in December of 1999. (See Exhibit 109.) Again, DuPont kept completely silent on the C-8 issue and sat back and let the Cattle Team "independently" investigate the health of the Tennants' cattle, even though the USEPA-appointed Cattle Team members would never have any reason even to think to look at C-8. 

Over the last several years, while DuPont was working with USEP A on their "collaborative" effort to address environmental problems in the area of Dry Run Creek, several of · the Tennants have been in and out of the hospital suffering from respiratory problems, chemical 

12 

13 

At around the same time, DuPont, again, ordered the Dry Run Landfill sedimentation pond drain opened, so that the foul-smelling contents could discharge directly into the Dry Run Creek where the few remaining head of the Tennants' "[c]attle were wallowing in the streamjust beyond the fence." (See Exhibits 81 and 82.) 
At least two other local residents, including at least one current DuPont employee, also have complained that their cattle appear to have been harmed by something in Dry Run Creek. (See Exhibits 54 and 117.) 

-····-------······-----------
-----···"···-·········-"' 
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bums, and other health problems after having been exposed to fugitive air emissions and liquid 
discharge from DuPont's Dry Run Landfill. Moreover, despite installation several years ago of a 
leachate collection system that was supposed to prevent contaminants from the Dry Run Landfill 
from getting into the Dry Run Creek, DuPont's own monitoring reports confirm that C-8 is still 
getting into the Dry Run Creek with results as high as 87 ppb in the creek, as recently as the 
Summer of 1999, and as high as 27.6 ppb during the Fall of 2000- readings more than twenty 
times DuPont's CEG for C-8 in water. (See Exhibit 134.) Thus, DuPont's own monitoring 
reports confirm that, despite installation of a purported leachate collection system, there is a 
continuing, ongoing discharge of high levels of C-8 from the Dry Run Landfill into Dry Run 
Creek. 

V. DuPont Has Known That Its C-8 Wastes Have Leached Into Drinkin& Water. In addition to DuPont's failure to disclose to the Tennants or the USEPA-appointed 
Cattle Team members the full extent of its knowledge regarding the nature, extent, and likely 
effects upon wildlife of the C-8 it has been releasing and continues to release into Dry Run 
Creek, the information currently available to the Tennants indicates that DuPont also has not 
fully disclosed to USEPA, WVDEP, local governmental entities, its neighbors, or the public its 
knowledge of the full extent of the impact of its C-8 wastes on local drinking water. 

As part of its efforts to complete its RCRA Facility Investigation Report ("RFI Report") 
for the Washington Works, DuPont was required to investigate whether any of its former solid 
waste management units, including the three anaerobic digestion ponds that were closed in 1988, 
are contributing to any release of wastes onto neighboring properties and whether any wastes are 
exposing any persons to unreasonable health risks. (See Exhibits 98 and 99.) In connection with 
its RFI efforts, DuPont took more samples of the groundwater under the Washington Works site 
that it uses for drinking water at the Plant. (See Exhibits 10, 11, 76, and 99.) DuPont also 
arranged for the sampling of groundwater under the neighboring GE Plastics Plant that GE uses 
for its own plant drinking water. (See Exhibits 10 and 11.) Sampling confirmed C-8 in the 
Washington Works' drinking water as high as 3.3 ppb 14 and as high as 0.71 ppb in the 
neighboring GE Plastics drinking water supply. (See Exhibits 10, 11, 43, 76, 96, 99, 102, 104, 
14 It is noted that, although DuPont had been sampling three drinking water wells at the 

Washington Works (wells 331,332, and 336), when it came time to actually report the 
results to USEP A in its RFI Report, Dupont was careful to sample only the drinking 
water well that had previously yielded C-8 results less than 1 ppb (well 336), and 
conveniently did not even sample the wells that traditionally had yielded the higher C-8 
results, nor did DuPont report these higher results in its RFI Report. (See Exhibits 76, 96, 
99). Yet, when even the well with the C-8 readings traditionally below 1 ppb yielded a 
result of 1.9 ppb, DuPont fabricated a new 3.0 ppb "screening level" for C-8 to avoid 
having to reference any drinking water results exceeding DuPont's own 1 ppb CEG in its 
own plant drinking water. (See Exhibit 99). 



March 6, 2001 
Page 13 

106, 110 and 129.) DuPont even found C-8 as high as 0.8 ppb in the~ Lubeck PSD drinking 
water wells, which are now located approximately two miles farther away from the Washington 
Works site. (See Exhibits 10-11, 40, and 41.) 15 Recent sampling of the private drinking water 
wells on the Tennants' property down-gradient from the Dry Run Landfill also has now 
confirmed C-8 in those drinking water wells. (See Exhibit 131.) DuPont has even investigated 
what C-8 levels might be present at various cities along the Ohio River, based upon DuPont's on
going releases ofC-8 into the River from the Washington Works facility. (See Exhibits 40, 100, 
and 118.) 16 Approximately 24,000 pounds of C-8 also is discharged directly into the air every 
year from the Washington Works Site, although it is not clear that C-8 is actually permitted for 
such air discharge by DuPont. (See Exhibits 101 and 118.) 

Thus, it is evident that the residents living in at least the area near DuPont's Washington 
Works facility, Letart Landfill, and Dry Run Landfill (the "DuPont Sites") may have been and 
may continue to be exposed to DuPont's C-8 through DuPont's on-going and continuous releases 
of C-8 into the air, land, and water at and/or around those Sites, (see Exhibit 80), including direct 
ingestion of C-8 in the C-8-contaminated drinking water extracted from wells at the Washington 
Works Plant, the neighboring GE Plastics Plant, the Lubeck PSD well fields, and private 
residential and agricultural properties near DuPont's Sites. 17 Local wildlife and the environment 
may be similarly exposed. Despite DuPont's knowledge for years of the nature, extent, and 
effect of these C-8 releases on human health and the environment, including the 

15 

16 

17 

Sampling results from 1991 confirmed C-8 at 2.4 ppb in the new Lubeck wells with C-8 
levels as high as 3.9 ppb in the tap water of several local, Lubeck-area homes. (See 
Exhibit 128.) Sampling in August of2000 confirmed C-8 still present in the new Lubeck 
PSD wells at levels as high as 0.59 ppb. (See Exhibit 119.) 

DuPont has been evaluating the levels of C-8 in the Ohio River, which is a source of 
drinking water for numerous communities, since at least 1982. (See Exhibit 15.) 

In August of2000, after the Tennants had made it known to DuPont that they had become 
aware of the C-8 in the Lubeck PSD wells, DuPont drafted a letter for the Lubeck PSD to 
send to its water customers to "disclose" the existence of the C-8. (See Exhibit 124.) In 
that letter, however, DuPont was very careful to refer only to the current C-8 levels in the 
current Lubeck PSD wells, and avoided any mention whatsoever of the earlier C-8 
readings that were substantially above DuPont's 1 ppb CEG. (See id.) DuPont again was 
careful to avoid any public disclosure of its knowledge of earlier C-8 drinking water 
results that were well-above DuPont's 1 ppb CEG in recent statements provided to local 
Parkersburg newspapers, even though DuPont had received in November a draft of this 
letter referencing the higher C-8 levels. (See Exhibit 135.) 
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bioaccumulativelbiopersistent nature of the material, 18 it appears that DuPont has allowed and 
continues to allow these releases to occur unabated for fear of not being able to continue to make 
its Teflon® products, if it cannot use C-8. This situation is particularly disturbing, given that 
DuPont apparently has known of ways to remediate C-8-laden soils since the early 1990s but 
because of the expense, chose to do nothing "pending further actions that may be dictated by the 
EPA for remediation of the Washington Works site." (See Exhibit 122.) Even more disturbing 
is the fact that DuPont has known for years that C-8 levels in the Washington Works and old 
Lubeck PSD drinking water wells far exceeded its own 1 ppb CEG but has done absolutely 
nothing in response. DuPont has chosen, instead, to focus either on current, somewhat lower C-8 
levels, or to simply fabricate a totally new drinking water "screening level" of 3 ppb for the 
Washington Works Plant when faced with having to disclose to USEPA in its RFI report for the 
Washington Works the existence ofC-8 in the Plant's drinking water at levels well above 1 ppb. 
(See Exhibits 99 and 124.) 

VI. DuPont Should Be Ordered To Remediate Its C-8 Releases And To Immediately 
Shut Down Its Manufacturing Processes Involving C-8 Until Adequate 
Demonstrations Are Made That There Is No Unreasonable Risk To Health Or The 
Environment. 

Over the years, DuPont has successfully avoided fully disclosing the nature and extent of 
the C-8 problem at its Dry Run Landfill by characterizing C-8 as an unregulated "non-hazardous" 
waste and/or substance under applicable law. Consequently, when the Federal and State agencies 
have asked questions about the nature and quantity of toxic wastes handled by DuPont at the Dry 
Run Landfill, DuPont has omitted any comprehensive discussion of C-8 on the grounds that it is 
not a "hazardous waste," "hazardous substance," or otherwise listed or regulated waste under 
current laws. DuPont shrewdly avoided any permit limits on its C-8 emissions and/or dumping 
at its Washington Works facility and Dry Run Landfill through similar corporate strategies. 
Thus, although DuPont has known for years that C-8 is an animal carcinogen and 
bioaccumulativelbiopersistent substance, it has continued to knowingly dump thousands of tons 
of the waste into the environment at unlined, uncontrolled landfills and has allowed the waste to 
be disposed directly into the air, Ohio River, and local drinking water supplies, arguing that there 
has not been any improper disposal and/or release of any regulated material. · 

In addition, DuPont has been careful to refer to the chemical in conflicting, inconsistent 
ways in its filings with regulatory agencies- sometimes calling it "C-8," sometimes calling it 
"FC-143," sometimes calling it "PFOA," sometimes calling it "APFO," and sometimes calling it 
by its full chemical name- "ammonium perfluorooctanoate" -thereby making it difficult for the 
agencies to understand how all the information interrelates. As confirmed by USEPA's recent 

18 DuPont's own employees even raised concerns about Teflon® customer exposure to C-8 
as early as 1983. (See Exhibits 16 and 52.) 
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proposal to begin regulating 3M's previously-unregulated perfluorinated chemicals, DuPont's 
past corporate strategy for diverting regulatory attention away from C-8 should stop now. 

Based upon the foregoing facts, the Tennants hereby respectfully request that your 
agencies intervene in the Tennants' pending Federal Court litigation and order the immediate 
investigation, assessment, containment, removal, and remediation of DuPont's on-going C-8 
releases into the environment by virtue of the authority granted to your agencies under at least the 
following laws and their implementing regulations: 

• The Toxic Substances Control Act, as amended, 15 U.S.C. §§ 2601-2692; 

• The Federal Clean Water Act, as amended, 33 U.S.C. §§ 1251-1387; 

• The Safe Drinking Water Act, as amended, 42 U.S.C. §§ 300f-300j-26; 

• The Federal Clean Air Act, as amended, 42 U.S.C. §§ 7401-7671q; 

• The Resource Conservation and Recovery Act, as amended, 42 U.S.C. 
§ § 690 1-6992k; 

• The Comprehensive Environmental Response, Compensation and Liability Act, as 
amended, 42 U.S.C. §§ 9601-9675; 

• The West Virginia Air Pollution Control Act, W.Va. Code§§ 22-5-1 through 
22-5-18;. 

• The West Virginia Water Pollution Control Act, W.Va. Code 
§§ 22-11-1 through 22-11-28; 

• The West Virginia Groundwater Protection Act, W.Va. Code 
§§ 22-12-1 through 22-12-14; 

• The West Virginia Natural Streams Preservation Act, W.Va. Code 
§§ 22-13-1 through 22-13-15; 

• The West Virginia Solid Waste Management Act, W.Va. Code 
§§ 22-15-1 through 22-15-21; 

• The West Virginia Hazardous Waste Management Act, W.Va. Code 
§§ 22-18-1 through 22-18-25; and 

O·'lo··· ., ,-v ,; ....... ) 
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• The West Virginia Hazardous Waste Emergency Response Fund Laws, W.Va. 
Code §§ 22-19-1 through 22-19-6. 

The Tennants also request that your agencies exercise their respective authority under the 
referenced laws to order DuPont to immediately cease and desist its C-8 releases into the 
environment, as addressed in this letter and to provide for immediate, appropriate medical 
care/testing/evaluation of the Tennants. The Tennants further request that DuPont's permit to 
operate the Dry Run Landfill be immediately revoked until adequate scientific demonstrations 
are made to prove that the C-8 releases have been abated, will not recur, and pose no 
unreasonable risk to human or animal health or the environment. 

With respect to minimizing harm to the public health and the environment from future C-
8 releases, the Tennants hereby specifically request that USEPA exercise its authority under the 
Toxic Substances Control Act to order DuPont to immediately cease all manufacturing activities 
using C-8, including DuPont's Teflon® manufacturing operations, until DuPont either confirms 
that it has stopped its usage of C-8 entirely or has made adequate scientific demonstrations to 
prove that its continued usage ofC-8 (whether from 3M or any other source) does not pose an 
unreasonable risk of injury to health or the environment. In the meantime, the Tennants request 
that your agencies take these steps necessary to regulate C-8 emissions/releases to the 
environment. As mentioned above, the Tennants believe that such steps should include, at a 
minimum, including C-8 among the list of perfluorinated chemicals that USEP A proposed in 
October of this year to begin regulating under TSCA on the basis that the chemicals "may be 
hazardous to human health and the environment." (See Exhibit 123.) 

VII. The Tennants Intend To Bring Citizen Suit Claims Against DuPont Under The 
CWA, TSCA, And RCRA If Appropriate Action Is Not Taken Immediately To 
Abate And Remediate DuPont's C-8 Releases From Its Washin&ton Works Facility. 

As explained above, DuPont has been and continues to discharge C-8 from its 
Washington Works Facility in Wood County, West Virginia into the air, groundwater, and Ohio 
River. Moreover, the C-8 discharged by DuPont has been contaminating and continues to 
contaminate the land, air, and human and animal drinking water supplies. 

A. DuPont Is Violatine The CW A. 

Section 505(a)(l) ofthe Clean Water Act ("CWA") permits citizens to commence a civil 
action against "any person ... who is alleged to be in violation of (A) an effluent standard or 
limitation under this chapter." 33 U.S.C. §1365(a)(1). "Effluent standard or limitation" is 
defined under the CW A to include, among other things, "a permit or condition thereof issued 
under Section 1342 of this title," such as state-issued but federally-enforceable NPDES discharge 
permits. Id. at §1365(F). Based upon information currently-available to the Tennants, DuPont's 
NPDES permit for its Washington Works facility specifies that DuPont shall not discharge any 
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effluent in violation of applicable Water Quality Standards. (See,~. WV /NPDES Permit No. 
WVOOO 1279, Conditions A.1 - A.1 0, C.12, and H.2). The West Virginia Water Quality 
Standards prohibit DuPont from discharging into surface or groundwaters any "materials in 
concentrations which are harmful, hazardous, or toxic to man, animal, or aquatic life." W. Va. 
Code St. R. tit. 46, §46-1-3.2 (2000). Based upon currently-available information, as described 
above, DuPont has been discharging and continues to discharge C-8 into surface and 
groundwaters in concentrations exceeding DuPont's own CEG for human drinking water and at 
concentrations that are otherwise harmful, hazardous, or toxic to man, animal, or aquatic life, 
constituting a continuing violation of the West Virginia Water Quality Standards, and thereby 
constituting a continuing violation of DuPont's NPDES permit terms and the CWA. See,~. 33 
U.S.C. §§1311(a), 1342. Notice is, therefore, hereby provided that the Tennants, on behalf of 
themselves and a class of others similarly situated, intend to file suit against DuPont, pursuant to 
Section 505(a)(1) ofthe CWA, within sixty (60) days ofthis notice to obtain appropriate relief 
for the violations of the CW A referenced herein. 

B. DuPont Is Violatin1 TSCA. 

Section 20(a)(l) ofthe Toxic Substances Control Act ("TSCA") permits citizens to 
commence a civil action against "any person ... who is alleged to be in violation of [TSCA] or 
any rule promulgated under Sections 2603, 2604, or 2605 of [TSCA], or Subchapters II or IV of 
[TSCA]." 15 U.S.C. § 2619(a)(l). TSCA requires any "person who manufactures, processes, or 
distributes in commerce a chemical substance or mixture and who obtains information which 
reasonably supports the conclusion that such substance or mixture presents a substantial risk of 
injury to health or the environment" to "immediately" inform USEPA of "such information, 
unless such person has actual knowledge that" USEP A has been adequately informed of such 
information. Id. at§ 2607(e). TSCA also requires each person who manufactures or processes a 
chemical substance to comply with the regulations adopted by USEPA under TSCA governing 
the reporting to US EPA of certain research and adverse health effects information relating to 
such chemical substances. See id. at§ 2607(a), (c), (d); 40 C.F.R. Parts 716 and 717. Failure to 
comply with such TSCA requirements constitutes a violation ofTSCA. See 15 U.S.C. § 2614. 
As indicated above, the information currently available to the T ennants indicates that DuPont has 
not reported to USEP A all information within DuPont's possession regarding C-8 that is required 
to be reported to USEPA under Section 8(a), (c), (d), and (e) ofTSCA, 15 U.S.C. § 2607 (a), (c), 
(d), and (e), such as the results of the C-8 monkey studies and the Tennants' allegations of 
adverse health effects among themselves, their cattle, and area wildlife arising from exposure to 
DuPont's C-8. Notice is, therefore, hereby provided that the Tennants, on behalf of themselves 
and a class of others similarly situated, intend to file suit against DuPont, pursuant to 
Section 20(a)(1) ofTSCA, within sixty (60) days ofthis notice to obtain appropriate relief for the 
violations ofTSCA referenced herein. 
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C. DuPont's C-8 Releases From Its Washington Works Facility May Present An Imminent And Substantial Endangerment To Health Or The Environment UnderRCRA. 

Section 7002(a)(1)(B) of the Resource Conservation and Recovery Act ("RCRA") permits citizens to commence a civil action against: 

[a]ny person ... , including any past or present generator, past or present transporter, or past or present owner or operator of a treatment, storage, or disposal facility, who has contributed or who is contributing to the past or present handling, storage, treatment, transportation, or disposal of any solid or hazardous waste which may present an imminent and substantial endangerment to health or the environment. 

42 U.S.C. § 6972(a)(l)(B). As discussed above, DuPont's past and on-going disposal ofC-8 into soil, water, and air from DuPont's Washington Works Facility has resulted in C-8 in soil, water, and air at and/or around the Washington Works Facility in amounts, levels, and/or concentrations which, based upon the currently-available information, may present an imminent and substantial endangerment to health or the environment. Notice is, therefore, hereby provided that the Tennants , on behalf of themselves and a class of others similarly situated, intend to file suit against DuPont, pursuant to Section 7002(a)(l)(B) or RCRA, within ninety (90) days of this notice to obtain appropriate relief for the imminent and substantial endangerment referenced herein. 

Please confirm as soon as possible how your respective agencies plan to address our request for your involvement in this important public health and environmental matter.· In that regard, please let us know if you will intervene in the Tennants' Federal Court proceedings or if 

OOOC18 
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you would like to review any of the additional backup documentation maintained here at our 
Cincinnati offices. We would be happy to meet with you at your offices to discuss this matter in 
more detail. Thank you. 

RAB/mdm 
Enclosures 

On behalf of the Tennants, 

cc: Larry A. Winter, Esq. (West Virginia Counsel for the Tennants) (w/o encls.) 
Paula Durst Gillis, Esq. (Counsel for DuPont) (w/ encls.) 

(by CERTIFIED MAIL NO: 70000600002406963531, RETURN RECEIPT REQUESTED & 
REGISTERED MAIL NO: R410009299, RETURN RECEIPT REQUESTED) 

Registered Agent for E.l. duPont de Nemours & Co., Inc. (w/o encls.) 
(CT Corporation System, 707 Virginia Street, East, Charleston, WV 25301 

by CERTIFIED MAIL NO: 70000600002406963500) 

H:\TENNANTIRequestLtr.wpd 
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ReYised 6-KAY-1999 Printed 6-MAY-1999 --------------------------------------------------------------------------------------------------------------------------------------------CHEMICAL PRODUcr/COMPAHY IDENTIPI~IOH ----------------------------------------------------------------------~radenames and Syuonra• 

20' Ammonium Perfluorooctanoate Solution 
Company Identification 

MANUPACTURER/DISTRIBUTOR 
DuPont 
1007 Market Street 
Wilmington, DE 19898 

PBOHE HUMBERS 
Product Information 
Transport Emergency 
Medical Emergency 

1-800-441-7515 
CHEKTREC 1-800-424-9300 
l-800-441-3637 

----------------------------------------------------------------------COMPOSITIOH/IHFORMA~IOH OK INGREDIENTS 
----------------------------------------------------------------------Components 

Material 
Ammonium Perfluorooctanoate 
Water 

HAZARDS ID~IPI~IOH 

Potential Kealth Effect• 

CAS HWIIber 
3825-26-l 
7732-18-5 

! 
20 
eo 

Skin contact may cause akin irritation with discomfort or rash. Evidence suggests that skin permeation can occur in amounts capable of producing the effects of systemic toxicity. 

Eye contact may cause eye irritation with discomfort, tearing, or blurring of vision. 

Inhalation may cause irritation of the upper respiratory passages, with coughing and discomfort. 
Ingestion may cause gastrointestinal tract irritation; abnormal liver function as detected by laboratory testa; or abnormal blood forming system function with anemia. 
This compound is absorbed bi the body and may be detected in the blood stream following nqeation, inhalation or akin contact. Animal and human experience indicate that this compound has a long half-lite in the blood, and may be 
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(HAZARDS IDENTIFICATION - Continued) 

detected years after exposure. 

Individuals with preexisting diseases of the liver, or bone 
marrow may have increased susceptibility to the toxicity of 
excessive exposures. 

carcinogenicity Inforaation 

Page 

None of the components present in this material at concentrations 
equal to or greater than 0.1\ are listed by IARC, NTP, OSHA or ACGIH 
as a carcinogen. 

2 

----------------------------------------------------------------------FIRST AID MEASURBS 
----------------------------------------------------------------------Firat Aid 

INHALATION 

' It inhaled, remove to fresh air. It not breathing, give 
artificial respiration. It breathing isAitfieult, give oxygen. 
Call a physician. 

SKIN CONTACT 

In ease of contact, immediately flush skin with plentr of water 
for at least 15 minutes while removing contaminated e othing and 
shoes. Call a physician. Wash contaminated clothing before reuse. 

EYE CONTACT 

In ease of contact, immediately flush eyes with plenty of water 
for at least 15 minutes. call a physic1an. 

INGESTION 

If swallowed, immediately give 2 glasses of water and induce 
vomiting. Never give anything by mouth to an unconscious person. 
call a physician. 

FIRE FIGHTING MEASURES 

Flammable Properties 

Non-flammable. 

Ha~ardous decomposition products including carbon dioxide, carbon 
monoxide, hydrogen fluoride, toxic gases or particles may be 
formed during combustion. These products may cause severe eye, 
nose, and throat irritation or toxic effects. 

EID087264 
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(FIRE FIGHTING MEASURES - Continued) 
Eztia.guiahin~ Media 

water Spray, Foam, Dry Chemical, C02. 
Fire Fi~htiA~ Inatructions 

Page 3 

wear self-contained breathing apparatus (SCBA) and full protective equipment. . 

----------------------------------------------------------------------ACCID!:NTAL R.EI.EASB MEASt1US 
----------------------------------------------------------------------Safeguards (PersoD.D.el) 

NOTE: Review FIRE FIGHTING MEASURES and HANDLING (PERSONNEL) sections before proceeding with clean-up. Use appropriate PERSONAL PROTECTIVE EQUIPMENT during clean-up. 
Evacuate personnel, thoroughly ventilate area, use self-contained breathing apparatus. 

Initial COntaiD.aent 

Dike spill. 

Spill Clean Up 

Soak up with sawdust, sand, oil dry or other absorbent material. 

----------------------------------------------------------------------HANDLING JUm smRAGB 

Handling (PersoD.D.el) 

Avoid inhalation. Avoid contact with Wash thoroughly after handling. Wash circumstances that produce respirable ventilation and respirator are used. 
Handling (Physical Aspects) 

Keep container tightly closed. 

Storage 

Store in a well ventilated place. 

eres, skin or clothing. . 
c othinq after use. Avoid 
particles unless suitable 

EID087265 
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----------------------------------------------------------------------EXPOSOU CONTROLS/PERSONAL PltOTBC'riOH 
----------------------------------------------------------------------Engia.eeria.g Coa.trola 

Use only with adequate ventilation. 
Vent heated extruder or dryer fumes outside work area. Do not 
aerosolize. In spray applications, use airless type pressure 
spray equipment at less than 60 psi, and exhaust ducts, drip 
pans, or other design features to minimize worker exposure to 
mists and overspray. 

Peraonal Protecti~• Bquipaea.t 

EYE/FACE PROTECTION 

Wear safety glasses or coverall chemical splash goggles. 

RESPIRATORS 

Wear NIOSH approved respiratory protection, as appropriate. 

PROTECTIVE CLOTHING 

Where there is potential for akin contact have available and wear 
as appropriate impervious gloves, apron, pants, and jacket. 

Expoaure Guidelia.ea 

Applicable Bxpoaure Liaita 
Ammonium Perfluorooctanoate 
PEL (OSHA) : None Established 
TLV (ACGIH) : 0.01 mg/m3, 8 Hr. TWA, Skin, AJ 
AEL * (DuPont) : 0.01 mgfmJ, 8 Hr. TWA, Skin 

• AEL is DuPont's Acceptable Exposure Limit. Where governmentally 
imposed occupational ex~sure limits which are lower than the AEL 
are in effect, such lim~ta shall take precedence. 

PHYSICAL AHD CD:MICAL PROP~IBS 

Phyaical Data 

Boiling Point 
Freezing Point 
Form 

100 C (212 F) 
0 C 132 F) 
Liqu d. 

EID087266 
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----------------------------------------------------------------------S'U.BILITY AND RBAC'riVITY 

----------------------------------------------------------------------Chaaical Stability 

Stable at normal temperatures and storage conditions. 

Iu.coapatibility with other Material• 

Nona reasonably foreseeable. 

Decoapoaitiou. 

Hazardous decomposition products including carbon dioxide, carbon 
monoxide, hydrogen fluoride, toxic gases or particles may be . 
formed during combustion. These products may causa severe aye, 
noaa, and throat irritation or toxic affects. 

Polyaerizatiou. 

Polymerization will not occur. 

----------------------------------------------------------------------~XICOLOGICAL IHFORMA~IOM 

----------------------------------------------------------------------Animal Data 

Ammonium Parfluorooctanoate: 

Inhalation 4 hour LCSO: 980 mg/ml in rata ) ( 
Skin absorption LDSO: 4278 mg/kg in rabbits ~ 
oral LDSO: 470 mg/kg in rata 

Ammonium Perfluorooctanoate is a akin and aye irritant, but 
is untested for animal sensitization. Effects of a single 
inhalation ex~sure include aye and nasal irritation, 
respiratory d~fficulty and liver enlargement. A single 
dermal ex~aure ~roducad nonspecific effects such as weight 
loss and ~rritat~on, diarrhea, letharqy, labored breathing 
and cyanosis. A single ingestion exposure resulted in weight 
loss, gastrointestinal irritation and enlarged liver. 
Repeated exposures produced liver, kidney, pancreas and 
testes changes; anemia and cyanosis. Testa in male rata 
demonstrate tumorigenic activity based on an increased 
incidence of benign testicular, pancreatic, and liver 
tumors. Tests in animals demonstrate no developmental 
toxicity. Tests in animals for reproductive effects have 
not been performed. This compound does not produce genetic 
damage in bacterial cell cultures but has not been tested in 
animals. 

EID087267 



.. 05573515 DuPont 
Material Safety Data Sheet 

Page 6 

----------------------------------------------------------------------
----------------------------------------------------------------------Ecotoxicological Inforaation 

Ammonium Pertluorooctanoate: 
48 hour LC50, fathead minnows: 1,500 mq/L. 

----------------------------------------------------------------------DISPOSAL CONSID~IONS 
----------------------------------------------------------------------Waste Disposal 

Treatment, storaqe, transportation, and disposal must be in 
accordance with applicable Federal, State/Provincial, and Local 
requlations. 

----------------------------------------------------------------------REGtJLA'rORY INFO~ION 
----------------------------------------------------------------------u.s. Federal Regulations 

TSCA Inventory Status : Listed. 

TITLE III HAZARD CLASSIFICATIONS SECTIONS 311, 312 

Acute Yes 
Chronic Yea 
Fire No 
Reactivity No 
Pressure No 

----------------------------------------------------------------------O'l'BER IHl"ORKA~ION 

----------------------------------------------------------------------NFPA, NPCA-BMIS 

NPCA-HMIS Rating 
Health 
r lammab il i t:y 
Reactivity 

3 
0 
0 

Personal Protection rating to be supplied by user dependinq on use 
conditions. 

The data in this Material Safety Data Sheet relates only to the 
specific material desiqnated herein and does not relate to use in 
combination with any other material or in any process. 

Responsibility for KSDS 

Address 
Telephone 

J. s. Coate• 
DuPont Specialty Chemicals 
Chambers Works 
609-540-3251 

0 ,~ {' (, ·::,.. v .J ,, ·'·• .. ) 
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Material Safety Data Sheet 

(Continued) 

End of MSDS 
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...._ Anthony J Playtls 
~ 08/0412000 09:04 AM 

••••••••••••••••• 
To: H David Ramsey/AEJDuPont@DuPont 
c:c: 
Subject: C-8 Exposure Umits : 

Here's the information on C-8, aka ammonium perfluorooctanoate. 

Du Pont Acceptable Exposure Limit (AEL) 

0.01 mg/m3, 8-hr TWA (skin); "Not likely to be a human carcinogen 
or developmental toxin" 

Du Pont Community Exposure Guidelines (CEG) 

Airborne 0.0003 mg/m3 
Drinking Water 1 ug/L 

ACGIH Threshold Limit Value (TLV) 

0.01 mglm3 TWA (skin, A3); The A3 notation means the following: 

"Confirmed Animal Carcinogen with Unknown Relevance to Humans: The agent is carcinogenic in 
animals at a relatively high dose, by route(s) of administration, at site(s), of histologic type(s), or by 
mechanism(s) that may not be relevant to worker exposure. Available epidemiologic studies do not 
confirm an increased risk of cancer in exposed humans. Available evidence does not suggest that the 
agent is likely to cause cancer in humans except under uncommon or unlikely routes or levels of 
exposure." 

OSHA Permissible Exposure Limit (PEL) 

None established. 

EID089513 
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C-8 

Control Levels 

TLV -
AEL -

CEGA -
CEGw -

0.01 MG/M3, Liver Effects 

0.01· MG/M3, 

Liver Effects 
Cancer Study Results 
Biopersistence 

0.0003 MGJM3 

1 PPB 

RJZ0073 12 

""'" 0 
0'\ 
00 
t
o 
0 ...... 
UJ 

\.'\! 
~·-; .•. •_, 
(..., 
("'~ 

0 



A Community Exposure Guideline ("CEG") is 
an exposure guideline established by Haskell 
Laboratory~ The CEG assumes a 2 4-hour lifetime 
exposure by all, including the most sensitive 
individuals, in an exposed community population. 
Exposure above the CEG will not necessarily result 
in any adverse effects. Where data indicates that 
the CEG may be approached or exceeded, 
Haskell, the appropriate Business and Legal will 
evaluate, what action, if any should be taken. It is 
the Company's intent to maintain exposure below 
the CEG. 

~-May-97 
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I c-s ?vERVIEW .. MANI 

• Major Biological Concern: 

Long ... Term Effects in Man Related to 

Persistence in Human Blood 

•1/2 Life> 1 Year {3-4 Best Estimate) 

RJZ007314 
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I c-s 9veRV1~Ew --MAN I 
• No Liver Function Changes in Workers . 

3M 

DuPont 

• Alleged Finding Relating Prostate Cancer 

in 3M Workplace with C-8 

- Tenuous, 3M Working on Details 

RJZ007315 
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IC-a rox1COLOGv REVIEW 1 
ACUTE 

• Moderate. Acute Toxicology-

LD50, Rat 540 mg/kg Oral 

7,000 mg/kg Dermal 

Rabbit 4,300 mg/kg Dermal 

ALC Rat 4 hr 800 mg/m3 

• Moderate Eye Irritant 

• Non-Irritating to Skin 

RJZ007J 16 
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! ~-a Tox!coLOGv ovERVIEW] 
REPEATED 

. 
• Rodent, Oral Striking Liver Enlargement 

30 ppm - Little Effect 

300 ppm - Pronounced Effect 

• Monkey, Oral 10 mg/kg - No Effects 

30 mg/kg- Not Tolerated 

RJZ007317 
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I TOXICOLOGYOVERVIEW] 

Inhalation - 1 mg/m3 - NOAEL 

7 + 84 mg/m3- Liver Damage {Reversible) 

- Increased Blood Level 

- Male vs Female Rat 
Clearance Differs 

RJZ007319 
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l ro~IC9Lo-GVOVERVIEW] 
Lifetime Feeding ... 30/300 ppm - Liver Effects 

Leydig Cell Tumors 
at 300 ppm 

Mechanism of Tumor Response Involves Chronic, Low-level Hormonal Change 

RJZ007320 
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REASONING BEHIND AEL 

• INHAlATIUN NUA£l 

~FF~CTS AT 8 MG/M 3 MILD, REVERSIBLE 

• LOW LEVEL (?) ACTIVITY IN f~STES (TUMORS) 

JO PPM IN DIET= 1.5 HG/KG/DAY -

100~ ABSORPTION Of jNHALED DOSE, 70 KG WORKER : 
10.5 f4G/fot 

THIS IS 1) EffECT LEVEL 
2) HUMAN CLEARANCE fROM BODY SLOW 

SAfETY (UNCERfAINTY) FACTOR SHOULD BE LARGE (1000) 

• RECOMMEND 0.01 MG/MJ (10.5 .;. 1000) 

00 0(; ~~ i .. 
EID078913 
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REASONING BEHIND CEG (COMMUNITY EXPOSURE GUIDELINE) 

AS FOR THE A£l {0.01 MG/MJ) 

• ADDiriONAL tACTORS 

1) 24 HR EXPOSURE IN COMMUNITY VS 8 HR AT WORK 

2) DIVERSE POPULATION IN COMMUNITY 

3) BIO-P£RSI5f£NCE IN MAN 

• R!tOHHENO 0.0003 MG/MJ (33 rOLO REDUCTION) 

EID078914 



HUMAN EXPOSURE 

Source 

Air 

Skin Adsorption 

Ingestion 

.. 

Preventative Method 

• Reduce Air Levels 
• Breathing Protection 

• C-8 in Solution 
• Chemical Gloves 
• TYVEK® Clothing 

• Reduce· Concentration 
in Drinking Water 

EID078915 
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u~rv~L nA~n~~~~v~ nurtA~ 
DRY RUN LANDFILL CHRONOLOGY -- 1995-1998 

August 1994 

January 1995 

February/early 
March 1995 

March/April 
1995 

March 23, 1995 

May 1995 

May 3 

June 1995 

Filter cake begins to be landfil1ed at Dry Run 

TSS exceedence; start of high BOD/COD results; first notice of "black water" 

Pond Improvement Team organized 

Addition of antifoam 

water drainage improvements: diversion 
ditches and french drains installed 

Chemical treatment of fill area, pond, outfall 
begun (sulf control, hydrogen peroxide, 
anti foam) 

Cindy Musser inspection and recommendations 

Beginning of enhanced monitoring and data 
collection on weekly basis 

Second sedimentation pond installed 

Cindy Musser inspection; progress noted 

Lab testing confirmed filter cake contribution 
to high TOC problems 

24-hour aeration begun in lower pond 

Algae control: copper sulfate treatment 

Lower pond visually improved 

October 1995 WTAP-TV news story 

November 1995 Musser/Britvec inspection (at our invitation); favorably impressed with progress 

February 1996 Zeto, Hill, Musser inspection to acquaint Zeto 
and Hill of Landfill operation 

October 15, 1996 DEP issued letter of intent to file civil 
action due to washington Works' failure to 
meet new solid waste management standards 

November 1996 Final filtercake disposal at Landfill 

December 31, 1996 DEP issued Order and washington Works agreed 
to settlement of all issues, including payment 
of $250,000 

EID089743 
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December 31, 1996, DuPont and the West Virginia Division of 
continued Environmental Protection (WVDEP) entered a 

settlement agreement pertaining to the 
operation and maintenance of the Dry Run 
Landfill. As part of the settlement 
agreement, DuPont agreed to perform additional 
maintenance on existing water diversion 
ditches, transport landfill leachate to 
Washington Works for treatment until design 
improvements planned for the landfill are 
completed, and stop disposal of plant 
filtercake in the landfill until design 
improvements planned for the landfill are 
completed. 

February 1997 Autopsy done in Belpre, OH (6-month-old bull 
calf) refers to "emaciation, poor nutritional 
state; intestinal parasites." 

March 1997 Autopsies (2 older cows) done for EPA: 

June 1997 

July 1997 

December 1997 

Doc 60531 

1. 11 The only significant toxicologic finding 
in these two animals was low copper 
concentration. Since this may indicate a 
dietary problem, analysis of feed is 
recommended." 
2. "No significant pathologic findings." 
3. "No toxic compounds were detected by GC/MS* 
in the liver, kidney, urine or fat." 

EPA ecosystem study 

Public hearing; included testimony of local 
veterinarian interpreting autopsy data and 
concluding no Landfill effect on the autopsied 
animals, based on info in the autopsy reports 

Draft report of EPA ecosystem study 

EID089744 
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DRY RUN LANDFILL EVENTS TrMELl:NB 

* ACQUIRED DRY RUN PROPERTY ........................ ······....... 1982-1983 
* NUl-IEROUS LEASES .................................. · · · · · · . . . . . . . 19 8 3 -19 8 4 

TENNANT 
COLLINS 
KAUFMAN 

* BEGAN LANDFILL OPERATION ..................................... . 

* DISPOSAL OF TFE POND SEDIMENT ................................ . 
* RELOCATION OF TFE POND MATERIAL (SUPERNATE) TO LINED CELL .... . 
* DISPOSAL OF FLUDGE OF DRY RUN STARTED ................. (SUMMER) 
* STATE INSPECTION ............................................. . 
* FILTER PRESS INSTALLED AT WASTE WATER TREATMENT PLANT ........ . 
* BEGAN DISPOSAL OF FILTER CAKE IN DRY RUN ..................... . 

* BLACK WATER APPEARED ..................•....•.................. 
* INSPECTION BY STATE DEPT ENV PROTN .......................•.... 
* TENNANT MADE STREAM VIDEOS ................................... . 
* INSPECTION BY STATE .......................................... . 
* ROUTINE INSPECTION OF DOWNSTREAM BEGAN ....................... . 
* BLACK WATER PROBLEM SOLVED ................................... . 
* INSPECTION BY STATE ENFORCEMENT & PERMIT WRITER .............. . 
* TENNANT CONTACTED DNR (ELKINS OFFICE) ABOUT "STREAM 

POISONING DEER" & WV DEPT OF AG ........................... . 
* TENNAN'I' BEGAN TALKING IN COMMUNITY ABOUT CATTLE LOSSES ....... . 

* DISCUSSION WITH WV DEPT OF AG VET 1 WV EXT SERV AGENT 1 & 
LOCAL LARGE ANIMAL VET ................................•.... 

* WASHINGTON WORKS COMMUNITY RESPONSIBLE CARE TEAM STARTED .•..... 
* EPA SOIL & WATER SAMPLING .................................... . 
* DRAFT COMPLAINT FROM WV DEP .............•..................... 
* FREEDOM OF INFORMATION ACT REQUEST BY DuPONT TO EPA .......... . 
* TERRADON/POTESTA •............................................. 
* BEGAN DISPOSAL OF FILTER CAKE AT NORTHWEST LANDFILL .......... . 
* ADMIN SETTLEMENT REACHED WITH WV DEP CONCERNING ALLEGED 

VIOLATION ....................•............................. 

* BEGAN TRUCKING LEACHATE BACK TO PLANT ........................ . 
• DISSECTION OF CATTLE VIDEO ................................... . 
* NOTIFICATION BY EPA OF CONCERNS QUESTION ..................... . 
• RESPONSE TO EPA .............•................................. 
* MEETING WITH COMMUNITY LEADERS ....................•........... 

(LEGISLATORS - COMMUNITY AWARE? - ECC) 
* "OPEN HOUSE" FOR C~TY AT DRY RUN ..........•...•..•....... 
• EPA ENVIRONMENTAL RISK ASSESSMENT SAMPLING ..•...•............. 
* FLUORIDE SAMPLES TAKEN BY DuPONT ............•..........•...... 
* LETTER TO SITE EMPLOYEES BY PLANT MANAGEMENT ................. . 
* PERMIT APPLICATION PUBLIC HEARING ...........•....•............ 

• CEASED DISPOSAL OF ASBESTOS AT DRY RUN ....•..••.........•..... 
* SPELTER BECAME ISSUE ........•........•........................ 
* TENNANT LEASE CANCELLED . . . . . . . . . . . . • . • . . . . . . • • • . . . . . . . . . • . . • . . 
* BEGAN SECURITY PATROLS ON WEEKENDS (CONTRACT AGENCY) .....•.... 
• INSPECTION BY STATE ........•.......•..••......•.•.....••.•.... 
• MEETING WITH WV DEP OFFICE OF WATER QUALITY TO ENGAGB' 

THEM IN EPA ACTIVITY .........................••.•.•........ 

------·--···--···-·-· ......... __________ _ 
00 "" r ''·' .. v,: '-'- .' 

1984 

1989 
10/25/91 
93 OR 94 
05/16/94 
08/94 
09/94 

01/95 
03/23/95 
AP-MY95 
05/03/95 
05/95 
05/95 
10/95 

12/95 
95PM-96AM 

SPRNG 96 
01/22/96 
10/96 
10/96 
11/06/96 
11/96 
12/96 

12/96 

01/97 
02/97 
02/97 
03/20/97 
05/97 

06/97 
06/97 
06/23/97 
07/27/97 
07/97 

01/01/98 
03/98 
04/98 
06/98 
07/07/98 

07/98 
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DRY RUN LANDFILL: C-8 HISTORY SUMMARY 

0 SUPERNATE POND SOIL DISPOSAL: 

- 7100 TONS OF SOIL CONTAIHIHG - 85 PPM C-8 DISPOSED OF NEAR THE BOTTOM OF THE LANDFILL 11/88. 

- THIS SOIL WAS l«lVED ·ro THE TOP OF DE LAJI'DFIU. AID BURIED II A CLAY-LIIIED SEPARATE CELL 10/91. 

0 C-8 GROUNDWATER AND SURFACE WATER HCIITORIHG: 

- BEGAH MONITORING ANNUALLY FOR C-8 II 1991. 

- GROUHDWATER CONCENTRATIONS RANGE <1 - 15 PPB. 

- WCHATE CONC. AT O.F. 001 RAHGES 30 - 200 PPB. 

* PROPERTY BOUNDARY STREAM CONCENTRATION 
RAlfGES 2 - 2 5 PPB. 

- DAU IEPORTED AJIWALLY TO WVDEP BEGIDIIG WITH 1991 AMWAL REPORT. 

* 1998 RESULTS: LEACHATE = 56 PPB 
OUTLET 001 = 17 PPB 
STREAM 11 = 1 PPB 
STREAM 12 = 4.6 PPB 
PROP. BND. = 0.88 PPB 

0 - 7 POOJIOIYR C-8 DISPOSED OF WITH BIOCAD! (930 PPB). 

0 600H POUNDSIYR OF FLUOROPOLIHER WASTE J)lSPOSAL .BEGAJI 1196; Ja:S 10'1' OIITAll c-8. 

EID078867 
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C-8 HISTORICAL PROSPECTIVE 

• Known Contaminant Sources 
- Supernate Ponds (Closed 1988) 

(Excavated Soli removed to Dry Run Landfill) 
Excavated Soli Levels - 234 ppm Max 
Residual Level In Remaining Riverbank Soll-173 ppm Max 

- Lubeck Public Service Division 
Test Well 27 - 1-2 ppb 
Employee Water Taps - 1-2 ppb 

- Letart Landfill · 
Landfill Leachate - 3 ppm 
Groundwater Wells - 1.6 ppm (Poss. Construction Cont.) 

- Dry Run Landfill 
Landfill Leachate - 0.7 ppm 
Leachate Stream at Property Line - 0.1 ppm 

• Regulatory Knowledge 
- EPA SWMU Survey - 6/5/85 

C-8 in trace levels in Supernate waste 
C-8 found In ppb levels In aquifer 

- NPDES Permit Application - 9/2/86 
Surfactants In 002/005 Discharge (Not specific mention) 

- Supernate Sludge Disposal Request - 7/30/87, 8/23/90 
Supernate Sludge contained 85 ppm C-8 

- Lubeck Public Service Division - 6/13/89 
C-8 has been found In aquifer In ppb levels 
Stated no health hazard 

- Letart Landfill Permit Application - 9/21/89 
C-8 in stream and wells reported In required analysis 

nr, n ; .. : 1 
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AIM 

The aim of this meeting is to discuss what should be considered 
an acceptable level of C-8 in both surface water and ground water 
and to develop a plant strategy for dealing with the C-8 
contamination at the Dry Run landfill. 

Review: 

0 
0 
0 

0 

Discuss: 

0 

0 

0 

AGENDA 

·-. 

C-8 - What is it? , 
c-s - overview of limits and guides 
Source of C-8 contamination at Dry Run -
supernate pond sludge - 14,000,000 pounds -
c-s concentration - 275 ppm 
Location and amount of current known 
contamination 

What is an acceptable level of C-8 in surface 
water? 
What is an acceptable level of C-8 in ground 
water? 
Based on these levels, what is the appropriate 
action to be taken at Dry Run at this time 

Some Options: 
0 No Action, monitor for further 

contamination 
0 Cap material in place, monitor for 

further contamination 
0 Move material to Letart landfill 
0 Incinerate 
0 New technology 

0 Calcining 
0 RO 
0 Ion Exchange 

oooc.:.~ 
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Washington Works drinking water 

Outfall 005 

GE Plastics drinking water 

Lubeck Public Service District 

Old LPSD wells + WW well27 

Dry Run Landfill 

Leachate 

Outlet 001 

Stream Sampling Station No. 1 

Stream Sampling Station No. 2 

Property Line 

Letart Landfill 

PFOA Concentrations 

1999 0.2 - 0.5 ppb (building samples) 

1999 0.082 ppb (drinking water wells) 

1998 1.9, 1.0, and 0.4 ppb (drinking water 
wells) 

1990's 

1999 

2000 

50-60 ppb 

0.5 ppb (drinking water well) 

1st a: 0.8, 0.44, and 0.313 ppb 
2ndQ: 0.315, 0.516, and 0.21 ppb 

1992 0.2, 0.4, and 0.09 ppb 

1984-88 

1999 

2000 

9 samples ranging from 1.0- 2.2 ppb 

34ppb 

66 ppb 

0.54 ppb 

87 ppb 

39 ppb 

' Monitoring wells are identified by Zones, with A nearest the surface and F the deepest. 
Zone A 

MW-1 
MW-7 
MW-a 

Zone DIE 
MN-4 

ZoneF 
MW-2A 
MW-58 
MW-6 

Blood Monitoring Data 1995 

17,400 ppb 
219 ppb 

2,100 ppb 

172 ppb 

453 ppb 
1,030 ppb 

9.4 ppb 

None higher than 5 ppm. Previously, levels had been detected up to 33 ppm. 

EID0893IO 
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Washington Works drinking water 

t··.'. 

Outfall 001 q 1~_ ... ,.ru 

GE Plastics drinking water 

Lubeck Public Service District 

Dry Run Landfill 

Leachate 

Outlet 001 

Stream Sampling Station No. 1 

Stream Sampling Station No. 2 

Property Line 

Letart landfill 

PFOA Concentrations 

1999 

1999 

1998 

1999 

1999 

1992 

1999 

0.2- 0.5 ppb (building samples) / ·· 

0.082 ppb (drinking water wells) \ . ; f f 
.. (V:,J~·· ·' 

1.9 ppb (drinking water wells) rl'" •.·· · 
I I' \ 171

'.·1 l•~fv ,l·~F · ~·1 ": 
e-l ... 

66 ppb \ ·;t 

0.5 ppb (drinking water well) 

t~..; 
,{ 

" 0.8, 0.44, and 0.313 ppb 

0.2, 0.4, 0.09 ppb 

34 ppb 

66ppb 

0.54 ppb 

87ppb 

39ppb 

2000 

Monitoring wells are identified by Zones, with A nearest the surface and F the deepest 
Zone A 

MW-1 
MW-7 
MW-8 

Zone DIE 
MW-4 

ZoneF 
~-2A 
~-58 
~.a 

Blood Monitoring Data 1995 

17,400 ppb 
219 ppb 

2,100 ppb 

172 ppb 

453 ppb 
1,030 ppb 

9.4 ppb 

None higher than 5 ppm. Previously, levels had been detected up to 33 ppm. 

00 ,-,.· -r 
'• I · . ., ~. 
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C-8 COMMUNICATIONS MEETING 

OUTLINE, TALX & CHARTS 

• 

PERSONAL ., CONFIDENTIAL 

' oovc,=o· 

······- ······---

CC: R. J. Burger 
C. R. Campbell 
J. R. Broadway 
J. L. Granquist 
R. J. Zipfel 
P. Thistleton 
G. H. Stoltz 
C. A. Robinson 
K. G. Kronberg 
J. F. Doughty: 

C. E. STEINER 
7/31/80 

EID079399 

) ... ., 
c:: 
c: 
... 
~ 
\ 
1 



~· C. E. Steiner 

INTRODUCTION 

• C-8's desirable process qualities 
e Short C-8 history in TFE & FEP Manufacture 

TOXICITY 

• Oral toxicity - slightly toxic 

• Compare to other compounds 

• Skin contact - slightly to moderately toxic 

• Inhalation toxicity - highly toxic 

• Compare to other compounds 
• Concentrations found in area are lower 

INITIAL. BLOOD' TESTS 

• 3M Data 
• Our Results 

. RECOGNIZ'ING EXPECTED OPERATOR QUESTIONS - A transition 

• Some disbelieve based on past experience 
• Short history of chemicals in industry showing why we are careful 

. MEDICAL RECORD. "STUO"IES 

• No evidence of health problem 
• Studies thoro~gh 

P"ROVISIONAL' AEL 

• AEL committee has set provisional AEL of 0.55 mpb 
• Not yet firm AEL 
• This very low number is to protect people who work with C-8 every 

day 
• The low provisional AEL and goal to·reduce blood fluorine is the 

reason we are making changes in equipment and procedures • 

. EQUIPMEN'r 'IMPROVEMENTS 

• Goal. to reduce exposure to solid C-8, airborn C-8 and C-8 solutio 
• Ingredients addition hood and stack 
e Eliminate Weighing Citric Acid in C-8 hood 
• Raisi~g Dryer Air supply Inlets 
• Seal Dryer Lealal 
• Addi Uonal Dryer Windows 
• Increase Ventillation During Outages 
• Removing C-8 from Dryer Exhausts 

' 
0 [), {• :·, ' . 

\J ''.J ~. '·· ~-
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PROTECTIVE EQUIPMENT 

Clothing and Gloves 

• Needs to be disposable to prevent secondary contamination. 

• An EOD is being prepared to evaluate clothing. 

• Different protection levels for 3 exposure classes 

Breathing 

• Equipment improvements will reduce airborne C-8 but high C-8 
concentrations will still remain in some areas. 

• Breathing air will be installed - ultimate" solution. 

• Comfo II air respirator with -GMAH cartridge acceptable. 

TESTING 

• Will Resample. 

Blood ·sampl-es 

• Blood sampling will be resumed. 
• Frequent sampling is not necessary. 

· Ar·e·a· A·ir· "Sampl·es 

• Will continue to define progress. 
• Often exceed provisional AEL before improvemen~s • 

. 'SUMMARY 

• C-8 is toxic but can be handled safely. 
• People working with c~s generally accumulate organic fluorine in 

the blood, and levels ·generally correlate with job exposure 
potential. 

• Although this has caused no health effects continued exposure is 
not tolerable. 

• Our basic goals are to reduce exposures to below the provisional 
AEL,· and to reduce organic fluorine levels in blood of 
exposed workers and prevent accumulation in new workers. 

• This will require equipment chanqe.s that are be.inq done. 
• It will also require use of disposable protective clothing and us 

of breathing air or respirators for certain jobs. 
One other ingredientient is needed -- your cooperation in 

controlling this hazard. 

CES 
6/3/80 
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C-8· COMMUNICATION MEETING 

The purpose of this meeting is to bring everyone up to 
date on our findings regarding C-8, our immediate program , and 
our long term plans. 

Most of you know that C-8 is a fluorochemical surfactant 
that is used for producing fine powder, dispersion,_granular and 
FEP. It has unique properties that allow it to wet Teflon's 
surface, shorten reaction cycle time, stabilize dispersions and 
provide sites for reactions. It has been used for Teflon~ rnanufactuz 
£or over 25 years. Other chemicals have been teste~ but none 
match C-8's properties. Four years ago it was introduced in 
FEP manufacture where it was a manufacturing ·improve:nte·nt. 

Let's look over the h~ghl~ghts of the Technical history 
of c-a. In 1965 tests showed that C-8 was sl~ghtly toxic when 
swallowed. This was not surprisi~q. There is a dose level where 
almost every chemical becomes poisonous, even wa~er. {Chart 1). 
This chart shows the oral. toxicity of C-8 relative tQ some common 
chemicals. These tests were done on animals, and represent what 
dose would kill SOt of the animals tested. I've scaled up the 
dose from test data to animal weights comparable to an operator's 
we~ght. You can see that C-8 is not as toxic as acetone. It has 
a lower toxicity like table salt. 

C-8, like table sAlt, can also be absorbed thro~qh the 
skin where it is about as toxic as it is orally. But, based on 
this low toxicity, no change in our safety pr~gram was necessary. 
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In 1969 it was found that C-8 was more toxic by inhalation, 
Chart 2. This second chart shows the approximate concentration 
that will kill test animals in a 4 hour period. This 
approximate lethal concentration for rats exceeds anything we have 
measured in the plant. The highest level ever measured in the 
plant is about 1/4 of that level -- and that a l.lmpm leak 
at the feed end of No. 3 dryer which has been repaired. The other 
c-s concentrations are generally about 1,000 to 10,000 times lower 
than this so people worki~q in the area see no immediate effect. (.004-

~ 
However, since 3M informed us in 1978 of organic fluorine 

being detected in the blood of their employees who worked with C-8, we 
have been reviewing and expanding our C-8 program. We have 
concluded that personnel routinely exposed to C-8 will absorb it 
in their.body. Tests at Washi~gton Works show that blood fluorine 
levels which indicate C-8 levels generally correlate with 
potential job exposure. 

Repeated exposures can 
result in accumulation of C-8 in the blood. One of the things 
that we are studyi~g with the blood samples is the rate that C-8 
is eliminated from the body. 

Some of the old tilD.ers remember when c-a was treatec!! 
with less respect and they wonder "Why is it suddenly harmful now?" 

EID079403 
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Throughout the chemical industries over the last SO 

years this story has been repeated with the same disbelief but 

often with more drastic consequences. 

For example, carbon tetrachloride was used to clean 

auto parts and as a fire extinguisher for years, and now it 

is known to cause damage in some people and is used with care. 

The same story has bee~ repeated several times for things like 

chloroform (which was used in cough suryp), methyl alcohol and 

other chemicals. 

The difference between the ending of the C-8 story and 

the others is that Du Pont is reacting while C-8 levels in the 

blood are low and before any damage is done in the body. 

The·medic~l data show that no one has been injured by 

C-8 (Chart4). The Medical Division after a thorough study has 

concluded that" ••• there is no conclusive evidence of an 

occupationally related health problem among workers exposed to 

C-8." All that was noted was a small increase in two liver 

enzyme levels. After 25 years of handling C-8 we see no damage 

among the workers. However, the potential is there -- C-8 has 

accumulated in the blood. 

Because of this accumulation we have decided to andertake programs to 

minimize accumulation.of C-8 in the blood of new workers. 
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The AEL Committee of Haskell Laboratories has set a 

provisional Allowable Exposure Limit or "AEL" at 0.55 mpb of 

C-8 in air. This very low proposal is based on a safety factor 

of 800 below the level where reversible liver effects were 

observed. An AEL is the same thing as a TLV or EGL -- it is a 

safe concentration in the air of a worki~g environment. 

In order to meet the expected low AEL, equipment changes 

are necessary to protect from solid, liquid and airborn C-8. 

The next transparencies show the cha~ges that have been 

made recently to protect ~gainst C-8 exposure. To date we have: 

• Modified the Fine Powder/Dispersion i~gredients 

addition hood to reduce C-8 emissions and bring 

the mixi~q operations into the hood. C-8 tools 

will also be stored in the hood where possible. 

• .Improved the C-8 addition hood exhaust stack. 

The hood exhaust stackwas close to an R & V inlet 

on the roof. 

• Removed operations that don't have to be done in 

the C-8 hood -- like citric acid weighing. This 

has ~ exposure of concentration to the operators 

The dryers have been improved also: 

• Air supply inlets have been raised to remove 

c-a rich air from the ceiling. 
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• seals of No. 3 dryer doors and seams have been 

improved. 

• Inspection windows have been added to reduce need 

to open dryer doors. 

We have also put guards inside the dryer that will permit 

using the exhaust fans to remove C-8 when dryers are being cleaned. 

This has reduced some C-8 concentrations, but more work is to be 

done; for example, we plan to cover injection pump tanks, seal 

openings in floor and vent oscillating feeder compartments, sealing 

No. 3 dryer fans. 

The De.xt chart shows the three di£fereDt protection 

levels required for three exposure classes: Low dry exposure, 

high dry exposure and wet exposure. A disposable.~tsof the 

appropriate design,_ gloves and air protection are recommended for 

each of these exposure classes. Sample.~ts. have been selected 

and an EOD will be run to evaluate this clothing. Tyvek® was 

selected over cloth or paper. ~ts because it is light fairly 

resistant to teari~g, a. good filter and disposable. Disposability 

is required to prevent secondary contamination when laundering. 

During this EOD, sample. ~ts will be tried and evaluated by 

operators and mechanics. 

C-8 will permeate all glove materials over a period of 

time. New flock lined latex. gloves will be used in jobs where 

C-8 exposure is likely. Even these gloves will be permeated 

.by C-8 over a _period ~ time, ao these. gloves will .be disposed of 

after each shift. 

EID079406 



- 6 -

Breathing protection is very important to reducing C-8 
exposures. Equipment improvements will reduce airborn C-8 in 
most areas but there will still be areas where exposure. is possible. 
A COMFO II air respirator with a special GMAH cartridge is required 

as a minimum. Breathing air is better and will be available soon. 
The yellow 3M masks are not acceptable. 

I've had some questions on future C-8 air samples and 
blood samples. We now have our bac;eline data and have mapped 

out the problem areas. The procedures are modified and 

equipment improved so C-8 eX?osures will be reduced. 

Blood sampling will probably be done on 
an annual basis in the future to define the real improvements 

in C-8 control. 

Let me summarize the items covered: 

• C-B .is toxic# but it ca.n be used and contr~lled below 

the proposed toxic limit. 

• In the past, people worki~q with C-8 have 

accumulated o~ganic fluorine in the blood and levels 

.generally correlate with job exposure potential. 

• Altho~gh this has caused no health effects, continued 

exposure should be minimized~with controls. 

• Our objective is to reduce exposures to below the 

provisional AEL, and to reduce organic fluorine levels 

in blood of exposed workers and to limit accumulation 

in new workers. 

' 
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• This will require equipment changes that are partially camp 

• It will also require use of disposable protective clothing 

and use of breathing air or respirators for certain jobs. 

• One other ingredient is needed -- Total Division 

cooperation in controlling this material. 

Onr,.- ... .--
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Births and Pregnancies 

~·-:.1-&> 
PPM C-8 
in Blood,) 
cop;;:! I,.~ 

0.45 

0.28 

0.078 

vo 1 

Status 

Normal child - born June 1980~ 
Transferred out of Fluorocarbons 4/79. 

Normal child - born April 1981 .. 

Normal child - born A?r~l 1981. 
Umbilical cord blood 0.055 ppm. 

'~· 

1.5 

0.01;3 

F-i..ve BKIRtM p-regftent. t'/'f'\- ~f'"r(~f"'./1' k.-<.,.. 

~-~'-~rr.ll"-~~·tu;.17~b-4M~ 11 

2.5* 

0.048 

'-' 00 7 

Child 2 plus·y~ars. 
Unconfirmed eye and tear duct defect. 

Child - 4 months. 
~ p.gs t;-;1.1, and eye defect. 
·~ ~ t) .~I ;l..f'fJ,.,.,.. 

~,;)~ Cl;,IJ--f~ » ··rf'f 

*Current blood level - in fluorocarbons area only one man~~ 

before pregnancy. 
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TO: 

FROM: 

J. J. DINICOLA 

D. a. SNYDER [)J! 

' 

September 21, 1981 

WASHINGTON WORKS 
LANDFILL FACT SHEET 

Ref: (1) Letter D. a. Snyder to C. W. Crowe 9/l/81, same title. 
(2) Letter, c. W. Crowe to E. R. Kimmel, A. L. Skinner and 

J. L. Stowell, 9/11/81, same title. 

Attached is a copy of the Landfill Fact Sheet which we 
reviewed by phone on 9/16/81. It will be used by J. R. Draper of 
the Rea! Estate Division of General Services Department in his 
contacts with landowners. It is in response to requests by some 
owners. 

c. W. Crowe of the Departmental Engineers Office reviewed 
this with both Legal and Public Affairs. They have approved its use. 

/jas(l669A) 
Attachment 

~ EXHIBIT 

fs 
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LANDFILL INFORMATION 

The landfill will contain nonhazardous wastes only, 

including ash from plant boilers, waste plastics, glass, scrap 
t 

metal, paper, and trash, all transported by covered truck or closed 

containers. 

It will be designed and operated with full consideration 

for neighbors. The ash will be wetted, and the road will be paved 

to control dust and mud. The fill will be covered with dirt at the 

end of each day. 

Daytime only operation is planned. The site could receive 

10 to 14 truckloads per day. 
\ 

The probable start-up date is late 1983. 

EID022225 
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DuPont EMSE Report No. 054-00 

GENERAL INFORMATION 

Chemical Studied: Ammonium perfluorooctanoate 

Synonyms/Codes: C-8, FC-143 

DuPont Notebook No.: Not Applicable 

Sponsor; Robert Pinchot 
E. I. duPont de Nemours and Company 
BARLML CRP-71112210-B 

Study Initiated/Completed: September 1999 to May 2000 
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DuPont EMSE Report No. 054-00 

MODELING RELEASES OF 
AMMONIUM PERFLUOROOCT ANOATE INTO THE OHIO RIVER 

SUMMARY 

PDM indicated that C-8 concentrations of 1.0 g C-8/L would be exceeded about 50% of 
the time during the year. C-8 concentrations of in the river would exceed 0.1 g C-8/L 90% of the 
time during the year and 10 g C-8/L about 2.2% of the time during the year. 

Average annual C-8 concentrations in the Ohio River calculated by using a Microsoft® 
Excel spreadsheet was 0.423 g C-8/L. Modeled C-8 concentrations in the river ranged from a 
low of 0.199 g C-8/L in March to a high of 0.965 g C-8/L in September, which correspond to 
high and low river flows, respectively. Average Ohio River flows and volume data calculated 
from the US Geological Survey was collected at the Belleville Dam and used in the spreadsheet 
model. The Belleville Dam is on the Ohio River 13 miles downstream of the Washington Works 
Plant. This river flow data is the closest location downstream from the plant where this type of 
information is available. · 

Study Conducted and 
Report Prepared by: 

William R. Berti 
Senior Research Biologist 
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DuPont EMSE Report No. 054-00 

INTRODUCTION/PURPOSE 

C-8 (ammonium perfluoroocatanoate) is a fluorinated surfactant used in the 
manufacturing of"!'efl<;m® at Washington Works. A P.ortion the C-8 (18,416 kg in 1996) was 
released to the Oh10 River as part of an NPDES permitted release for the facility (WVOOO 1279). 
The molecular weight of C-8 is 431.098 g/mole. Other properties of C-8 are listed below. 

• Made by 3M Company 
• Health rating of 2 
• Exposure limits 0.01 mg/m3 skin 8 hr 
• LD50 acute oral rat= 680 mglkg 
• BOD20 =nil 
• Biodegradation = nil 
• BCF = 1.8 
• Molecular formula CFJ(CF2) 6COO-NH4 + 

• pH- 5 (0.5% aqueous) 
• pKa = 2.8 ( -COOH) 
• Melting point= 56-58°C ( -COOH) 
• COD = 700 mg/kg 
• Koc = 25 
• Water solubility> 1000 mg C-8/L 
• Vapor pressure (at 22C) = 7.1 * 10-05 mm Hg 

Our objective was to calculate the concentrations of C-8 that could reasonably be 
expected to occur in the Ohio River downstream of the NPDES permitted outfall at the DuPont 
Washington Works. 

MATERIALS/METHOD 

Releases of ammonium perfluorooctanoate (C-8) to the Ohio River from the DuPont 
Washington Works Plant were modeled using the Probabilistic Dilution Model (PDM Beta 
Version 4.0 Beta June 11, 1999, US EPA Office of Pollution Prevention and Toxics) and a 
constructed Microsoft® Excel spreadsheet model. C-8 release data for 1996 were used in both 
modeling exercises. 

PDM inputs included the NPDES number ofWV0001279. This corresponds to a reach 
number of05030202039, a mean streamflow of 4.75E+04 million liters per day (MLD), a low 
streamflow of9980.47 MLD and an effluent flow of216.75 MLD. We assumed that C-8 was 
released 335 days/year, the loading was 55.138 kg/day, and the wastewater treatment efficiency 
was 0%. We then varied the C-8 concentration as the Concentration of Concern (COC) from 0.1 
to 50 g C-8/L to determine the COC percent of year exceedence. 

Microsoft® Excel spreadsheet used river flow data from the US Geological Survey 
(USGS: <http://waterdata.usgs.gov/nwis-w/WV/data.componentslhist.cgi?statnum=03159530>). 
This is the mean daily river flow in cubic feet/sec measured at the Belleville Dam from 
10/1/1974 to 9/3011985. The Belleville Dam is on the Ohio River 13 miles downstream ofthe 
Washington Works Plant. This river flow data is the closest location downstream from the plant 
where this type of information is available. This river flow data compares well with Ohio River 
monthly average flows at Pittsburgh, PA, Huntington, WV, and Cincinnati, OH from the US 
Amy Corps of Engineers (ftp://www.lrd-wc.usace.arrny.mil/Monthly _htrnl). The average daily 
river flow for the month was calculated from available data between those two dates. This was 
then converted to the average measured flow per month. We assumed the C-8 was discharged to 
the river at a constant rate except for the month of October when production at Washington 

Page 4 of 8 

CONTAINS CONFIDENTIAL BUSINESS INFORMATION 

EID108611 



DuPont EMSE Report No. 054-00 

Works is usually suspended for annual maintenance. We assumed that the total discharge of was 
18,416 kg C-8 (40,600 lbs C-8) divided by 11 months. Table shows the results of this 
spreadsheet model. 

RESULTS/DISCUSSION 

PDM indicated that C-8 concentrations of 1.0 g C-8/L would be exceeded about 50% of 
the time during the year. C-8 concentrations of in the river would exceed 0.1 g C-8/L 90% of the 
time during the year and 10 g C-8/L about 2.2% of the time during the year (Table 1). Figure 1 
shows model input/output. 

Average annual C-8 concentrations in the Ohio River calculated by constructing and 
using a Microsoft® Excel spreadsheet model was 0.423 g C-8/L (Table 2). Modeled C-8 
concentrations in the river ranged from a low of 0.199 g C-8/L in March to a high of 0.965 g C-
8/L in September, which correspond to high and low river flows, respectively. Average Ohio 
River flows and volume data calculated from the US Geological Survey was collected at the 
Belleville Dam and used in the spreadsheet model. The Belleville Dam on the Ohio River 13 

miles downstream of the Washington Works Plant. This river flow data is the closest location 
downstream from the plant where this type of information is available. 

Page 5 of 8 
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TABLE 1: 

DuPont EMSE Report No. 054-00 

Probabilistic Dilution Model (PDM) results of C-8 concentrations and percent of 

year that the concentration of C-8 will be exceeded in the Ohio River. 

Concentrat10n Percent ot year 
ofC-8 concentration 

exceeded 

giL % 

-{IT ~0.~ 

0.5 tt.o 
1 5l.U 
3 17.~ 

6 6.1 
w 2.2 
2.5 U.L 
50 U.U 

EID108613 
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Table 2. 

DuPont EMSE Report No. 054-00 

Microsoft Excel spreadsheet calculations of modeled C-8 concentrations in the 
Ohio River. 

g. 
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DuPont EMSE Report No. 054-00 

ADSORPTION-DESORPTION STUDIES OF AMMONIUM PERFLUOROOCTANOATE 

FIGURE I: Probabilistic Dilution Model (PDM) Beta Version 4.0 input and output screen. 

(uq/L) IXCIBDID DAYS (kg/siee/day) TRBATHBNT 

0.1 90.9 331.6 335. 55.1 0. 

0.5 71.6 261.5 335. 55.1 0. 

1. 51. 186. 335. 55.1 0. 

30.6 335. 55.1 0. 

8.2 3 

""" " ----",-""-f'!~-~- ~!:: f~ 
; I ' L:. ;.~ 
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PERSONAL AND CONFIDENTIAL 

TO: R. J. ZIPFEL 

FROM: J. G. LOSCHIAVO g.b.c(. 

T. A. Foster 
R. N. Taylor 
P. Thistleton 

October 19, 1982 

ESTIMATE OF HUMAN C-8 EXPOSURE RESULTING FROM DRINKING OHIO RIVER WATER 

As you n!quested, 1 estimate~ human e~posure to t-8 as a result of 
drinking Ohio River water. As a result, r•ve found human exposure to C-8 
to be very low. Using 1982 manufacturing conditions (and no scrubbing of 
Fine PO\'Ider Dryer exhaust), persons waul d be exposed to a t:'a dose roughly 
equivalent to 0.08S of the acceptable exposure limit (AEL). Using pro
jected manufacturing conditions for 1987 (with scrubbing of Fine Powder 
Dryer exhaust), persons would be exposed to-ale-8 dose roughly equivalent 
to 0.35S of the AEL. It should also be mentioned that C-8 is more toxic 
via the inhalation route than the oral route. Therefore, these percentages 
would in actuality be even lower. 

Human C-8 exposure calculations were made using three separate sets 
of conditions: 

• Case 1 - Reflects 1982 manufacturing conditions wlth ~ scrubbing 
of the Fine Powder Dryer exhaust. 

• Case 2 - Reflects 1982 manufacturing conditions with scrubbing of 
the Fine Powder Dryer exhaust. 

• Case 3 - Reflects projected 1987 manufacturing conditions with 
scrubb1 ng of the Fine Powder Dryer exhaust. --

The results of my calculations are containeCf in the attached 
Table. My calculations are also attached. 

JGL:sdc 
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CALCULATIONS 

General Assumptions: 

1 An average person drinks 1 liter of water per day. 

1 An average person inhales 10m3 of air over an 8-hour shift. 

1 Average Ohio River flow rate is 13,880,000,000 lb. water per hour. 

• The scrubber on the Fine Powder Dryer stacks would be 90~ 

efficient. 

1 When the Fine Powder Dryer exhaust is not scrubbed, 3~ of the 
total C-8 added to Fine Powder/Dispersion goes to the River. 

• \~hen the Fine Powder Dryer exhaust is scrubbed~ 311 of the total 
C-8 added to Fine Powder/Dispersion goes to the River. 

• Approximately 81% of the total C-8 added to FEP goes to the River. 

Specific Case Assumptions: 

Case 1 

1 Fine Powder/Dispersion will manufacture 6.9 MMAP during 1982. 

1 An average of 0. 0022 1 b. of C-8 is added to make each pound of 
Fine Powder/Dispersion (351 solids). 

• FEP will manufacture 6.7 MMAP during 1982 

1 An average 0.0016 1 b. of C-8 is added to make each pound of FEP 
(low C-8 recipe). 

Case 2 

• Same as above except the Fine Powder Dryer ex~aust is scrubbed 
throughout 1982. 

Case 3 

• Fine Powder/Dispersion will manufacture 16 MMAP during 1987 • 
• 

• An average 0.0033 1 b. of C-8 will be added to make each pound of 
Fine Powder/Dispersion (451 solids).· 

• FEP will manufacture 11 MMAP during 1987 • 

.. ht avera1Je 0.0030 lb. fJf t-8 YIH be a~ tfJ mate 1!1dl pound of 
FEP (high C-8 recipe). 

17998-3 
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Case 1 Calculations 

Fine Powder/Dispersion: 

. FEP: 

(6.9 x 106 lb. TEFLONe) (o.0022 lb. C 8 "'\ ( OJl 
\. yr. \ 1 b. T~FLO~) • ) 

365 days x 24 hr. 
yr. day 

106 lb. TEFLO~' (0.0016 lb. C-8 l ~0.8i\ 
yr. J \ lb. TEFLON8) \' J 
365 days x 24 hr. 

yr. :aay 

= 0.05 1 b. C-8 
hr. 

goes to River 

1.00 lb. C-8 
hr. 

goes to River 

Total C-8 going to the River per hour = 1.00 + 0.05 = 1.05 lb. C-8 
hr. 

C-8 Concentration in =G 1.05 lb. c~8/hr. )x 106 = 8 X lQ-5 ppm 
River (wt./wt.) 13,880,000,000 lb. water/hrJ 

Amount of C-8 Ingested with • (1 1 iter of water=\ fiooo gm water\ fa x 10-Sppm' fia-6' 
Drinking Water Each Day )\" liter water/\ J ~J I 

= 8 x 10-8 gm. or 0. 08 I4J of· C-8 

Amount of C-8 Inhaled at the 
AEL Concentration over an = (io ,.9 of C-8 j (10m3 of ai rl = 100 ,..g of C-8 
8-hr. Shift \. m3ofair/ J 

Ingesting 0.08 ~ of C-8 is equivalent to: 

17998-4 

0. 08 ,e9 of C-8 x 100 • 0. 08~ of the AEL 
100 ,e.g of C-8 . 
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Fine Powder/Dispersion: 

FEP: 

106 1 b. TEFLON®' 
yr. 1 
365 days 

yr. 

Case 2 Calculations 

fo. 0022 1 b. c-8 ' fo. 3V 
\ 1 b. TEFLO~) \ 'J 

x 24 hr. 
day 

Same as shown in Case 1. 

= 0.54 lb. C-8 
hr. 

going to River 

Total t-8 going tD th.e River per hour • l..OO + 0.54 • 1.54 lb. C-8 
hr. 

C-8 Concentration in 
River (wt./wt.) 

-~ 1.54 lb. C-8/hr. x 106 = 1 x 1o-4 ppm 
\J3,880,000,000 lb. water/hr 

Amount of C-8 Ingested with 
Drinking Water Each Day 

= (1 1 iter of water\ f1000 gm water' (1.1 x 10-4 pp~ (1o-E 
J \ liter water/ } 

= 1.1 x 10-7 gm. or 0.11 ~g of C-8 

Amount of C-8 Inhaled at the AEL Concentration = 100 ~g of C-8 
over an 8-hour Shift 

Ingesting 0.11 p9 of C-8 1s equivalent to: 

17998-5 

0.11 p.g of t-8 x 100 • O.llS of the AEL 
' 100 pg of C-8 

' 
0

- r, .~ ... "-
~ • ., ~ ~ ! '~. ~.,. "' ... \... _, 
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Case 3 Calculations 

Fine Powder/Dispersion: 

(16 X 106 lb. TEFLON®) (0.0033 lb. C-8 ) (o. 3~ 
yr. 1 b. TEFLON4D 
365 days x 24 hr. 

yr. OaY 

FEP: 

.. 1.85 lb. C-8 
hr. 

going to River 

(
11 x lo6 1 b. TEFL ONe' (0. 0030 1 b. C-8 l fo. 81, 

. yr. J 1 b. TEFLO~} \' J = 3.06 1 b. C-8 
365 days x 24 hr. hr. 

yr. day going to River 

Total C-8 going to the River per hour = 1.85 + 3.06 = 4.91 lb. C-8 
hr. 

C-8 Concentration in 
River (wt./wt.) 

=[ 4.91 lb. C-8/hr. lx 106 = 3.5 x 1Q-4 ppm 
\13,880,000,000 lb. water/hr./ 

Amount of C-8 Ingested with = (1 liter of water,(100? gm water,(3.5 x l0-4 pp~ (to· 
Drinking Water Each Day \- ) l1ter water/\ 7 

• 3. 5 x l0-7 gm. or o. 35 !4J of C-8 

Amount of C-8 Inhaled at the AEL Concentration • 100~ of C-8 
over an 8-hour Shift 

Ingesting 0.11 ~ of C-8 is equivalent to: 

0.35 eQ of C-8 x 100 • 0.35~ of the AEL 
' 100 pg of C-8 

17998-6 
EID079292 
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6/13/84 
PERSONAL & CONFIDENTIAL 

TO: H. v. BRADLEY 
D. G. WIKA 
T. M. KEMP 
T. L. SCHRENI< 

FROM: J. A. SCHMID 

C-8 IN WATER ·. 
************ 

BELOW IS A COMPARISON BETWEEN THE 3/15/84 SAMPLES, AND 
THOSE TAKEN ON 6/4/84. 

LOCATION 

******** 
LITTLE HOCKING 
LUBECK WATER 

* POWELLS STORE 

* LUBECK HILL 

3/15/84 

********* 
0.8 

1. 2 

C-8 IN PPB 

NOT SAMPLED 

6/4/84 

******** 
NOT DETECTED 

1.0 

I WOULD HAVE TO CONCLUDE THAT IN THE CASE OF LITTLE 
HOCKING, THE C-8 DROPPED BELOW THE DETECTION LIMIT OF 0.6 PPB. 
ALSO, RECOGNIZING THAT WE ARE OPERATING AT THE EXTREME OF THE 
TEST"S SENSITIVITY, THE BEST WE CAN SAY ABOUT THE LUBECK WATER IS 
THAT IT IS PRESENT IN THE 1.0 PPS RANGE. 

REV.6/14/84- 6/13/84 DATA WAS REPORTED AS FLUO~INE NOT C-8. 

': .. 

E1D079\0l 

'· 
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PERSONAL AND CONFIDENTIAL 

C~: T. A. Foste~ 

June 14.1984: 

TO: J. A. Schmid 

FROM:}j.lf;.4~ .. 
UPDATE on C-8 IN RATER SAMPLES 

The attached table shows the C-8 in -gater data including the mo:st recent data. I conclude the new data confirm the original data. 
1. The Du Pont data shows that the test does not see C-8 up river and the sampling system does not contaminate the sample. 
2. The second Washington sample had essentially the same C-8 content as the first. 

3. The new Lubeck sample shows essentially the same concentration as the Washington sample. Thus the Washington sample is from the Lubeck Water System as I suspect or at least the Lubeck system has the same concentration. 

4. The original Little Hocking sample was very close to the detection limit for the test. The concentration now appears to be below the detection limit. 

I do not plan to do additional sampling unless further info~ation is needed. The concentrations are very low and in my judgement are not cause for concern. 

ElD07927l 

·--------------------------------------------
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PAf<KERSEURG 

DU PONT 
(3/15/84} 
(6/4/84) 

DISTRIBUTION 
CENTER OF 
PARKERSBURG 

~'lASHit!GTON 
(3/15/84) 
(6/4/84) 

LUBECK 
(6/4/84) 

LIT'1'LE HOCKING 
(3/15/84) 
(6/4/84) 

BELLEVILLE 

REEDSVILLE 

RAVENSV<tOOD 

R.ta.CINE 

POINT PLEAS~ 

le-A GALLIPOLIS 

DISTANCE 
<MILES) 

7.5 up str~am 

0.5 up stream 

SIDE 

t-N 

0.25 d~~ stream~ HV 

0.25 down stream tiV 

0.25 down stream ~W 

3 down stream OHIO 

12 down stream '~ 

14 down stream OHIO 

29 down stream HV 

50 do~~ stream OHIO 

74 do"..m stream ~W 

79 do~ stream OHIO 

*well is back from the river 

ppb C-8,J;~,t: 

ND 

ND 
ND 

NO 

1.2 
1.0 

1.5 

0.8 
ND 

ND 

tm 
ND 

IID 

tm 

lcnfirst community to take water directly from the rive.r 

*"~values obtained from Experimental Station multiplied by 1.5 to 
convert to C-8 vs F content originally reported 

tJD = beloc.; the detection limit of 0.6 as C-8 (0.4 as Fl 

0 n I'.-, a.~-, .... 
\_II 'J '* ""-•" t. 

EID079272 
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D u P o n t 
I N T E R 0 F F I C E 

TO: ROGER ZIPFEL 

CC: JOHN CRL1'1 

Subject: C8 In Water 

H E H 0 R A N D U H 

D411tea 
From a 

Dept a 
Tel No: 

12-May-1987 03:06pm EST 
TONY PLAYTIS 
PLAYTI S 
TEFTECH 
2775 

( ZIPFEL ) 

( CRL1'1 ) 

A~tacMed i~ a copy o~ ~h• enaly~ieal ~~o~t ~o~ ou~ fiv• wat~ ~ample~, 
which are identified as follows. 

:4U - Washington Works drinking fountain, 93. 

+2 - Powell's General Store, Washington hV 

, - - Lubeck Pennzoil, Lubeck ~ 

.4 - Ma~on's Village Market, Little Hocking OH 

+S - 812 20th Street, Vienna wv 

C. L. Hill obtained samples 1-4 by driving to each location and asking to have 
a plastic bottle filled with drinking water. Sample~ was taken by D. K. 
Moore at his home. All samples were taken on 3/13/87. 

Note that the results are expressed as ppb F. When converted to ppb C8, 
the result of 1.3 ppb becomes 1.9 ppb. This result is higher than those from 
1984, but considering how close we are to the detection limit of the test, the 
difference is probably not significant. 

EID079091 



Polymer Products Department 
Research & Development Division 
Experimental Station 

ANALYTICAL REPORT 

To: A. J. Playtis - PPD, washington WOrks 

cc: M. A. Kaiser 
s. R. Laas 
M. Lombarski 
B. s. Shepard 
G. J. Sloan 
PRAL File 
I. C. 

May 7, 1987 

From: M. J. Vilone and R. M. Vasta- PPD, ESL 269 ... 
-,.,., ~ lr QJ'tJ . 

PERFLOOROOC:T.AN:lATE ( C8 ) IN WATER 
(Job No. 870-441; PRAL Nos. 87-2933- 2937, Notebook No. E44875) 

- 256 
- 256 
- 269 
- 323 
- 323 
- 256 
- 323 

Five samples of water have been anal~ed for perfluorooctanoate (C8) 
by electron capture gas chromatography. Method ES-567 was used with the 
following modifications: sample size was 10 g; lyophilization was -18-20 
hours; concentration of perfluorodecanoate internal standard was decreased 10 
fold. Spiked standards at concentrations of 0.4, 0.5, 0.8, 1.0 and 1.9 ppb 
were examined. A reproducible detectable peak was observed for 0.4 ppb and we 
have used this as our detection limit. No C8 peak was detected in the spiked 
standards <.4 ppb. For the quantitation we had linear calibration curves over 
the range of 0.4 to 1.9 ppb. The samples were freeze dried, derivitized, and 
anal~ed in duplicate. The results are expressed as ppb fluoride where 
ppb F • 0.688 x ppb perfluorooctanoate. 

The results are given in the attached table. If you have any 
questions, don't hesitate to call. 

gmn 
Attachment 

Keywords: 
GC 
Perfluorooctanoate 
water 

EID079092 



Perfluorooctanoate in Water 

PRAL Designation ngF/g. H1 0 (ppb). 
.:~ 

87-2933 u n.d. 

87-2934 #2 ~ I·C) ~e c-S 
c-8. 

87-2935 #3 1.3 f.<=) (;P./.) 

87-2936 #4 n.d. 

87-2937 #5 n.d. 

• n.d. • none detected~ detection limit • 0.4 ppb 
. 7~ ~ (. -<6' 

EID079093 



.... '"l F' o n t 
I N T E R 0 F F I C E M E M 0 R A N D U M 

Date: 
From: 

Dept: 
Tel No: 

TO: ROGER ZIPFEL 

Subject: C8 in Water 

4-i'·l.:•. y·-198·?· ~) 2: t) ?p 1rr E~3T 

TiJi'l'f' FU:.VT IS 
F'LAYTIS 
TEFTECH 
2775 

The following results have been received by phone; a letter will follow 
by the end of the week. The detection limit of the test is 0.4 ppb. 

Washington Works 
dr1nking fountain~ 83 

Powell's General Store, 
~Jashington W'J 

Lubeck F'ennzoil, Lubeck WV 

Mason's Village Market, 
Little Hocking OH 

812 20th Street, Vienna WV 

:.0. 4 

1 -::' ..... _, 

1.3 

<0.4 

<0.4 

00 . ..,., .····,~ 

"~~ }_ t· ~--· 
EID079094 
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C-8 REDUCTION & CONTROL PROGRAI\1S 

STATUS 

R. J. ZIPFEL 

6-11 -87 

003546-19 - 06/09/87 - IJZ:Itlt 

EID079685 
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WASHINGTON WORKS 

OFF PLANT EMISSIONS 

POUNDS C-8 

1983 1986 

WATER · - 21,700 "19, "1 00 

AIR 12,700 16,200 

PRODUCT 8,000 8,300 

OFF-PLANT DISPOSAL 7,700 8,300 

50,100 51,900 

003546-10,11 - 06/03/87 - IJZ:kst 

EID079694 
... 
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C-8 LEVELS IN DRINKING WATER 

DISTANCE 
FROM NO.5 

OUTFALL 
(miles) 

C-8 LEVEL - PPB 

1984 1987 

PARKERSBURG 7.50 UPSTREAM NO NO 

WASH. WORKS 0.50 UPSTREAM NO NO 

LUBECK WATER 0.25 DOWNSTREAM 1.1 1.9 
DISTRICT 

0.25 DOWNSTREAM 1.5 1.9 

LITTLE HOCKING 3.00 DOWNSTREAM 0.6 NO 

RAVENSWOOD 29.0 DOWNSTREAM NO 

NO = NOT DETECTABLE 

003546-7 - 06/10/87 - IJZskst 

EID079695 ... 
oo·;_LLGt; 
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SUPERNATE POND ELIMINATION 

BENEFIT - ELIMINATE C-8 CONTAMINATION OF 
LUBECK WATER SYSTEM AQUIFER 
FROM THESE PONDS 

STATUS -- PROJECT APPROVED ($320~) 11/86_ .. 

- PERMIT APPROVAL 3087 

- START-UP 11/87 

003546-33 - 06/10/87 - BJZ:tst 

EID07970l 
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~ ...... .. ---E. I. cu PONT QC NCMOUM 5 COM~ANY ... 
fi.O . ._tZ17 

JllallttCPSeu ... w. V.&. ZI10Z 

CERTIFIED MAIL • 
RETURN RECEIPT qEQUESTEO 

Mr. David w. Robinson, Chief 
WY Divtston of Water Resources 
1201 Greenbrter Street 
Charleston, West Y1rgin1a 25311 

Attention: Industrial Waste Section 

Dear Mr. Robinson: 

CC: R. v. 111ha1lovich, ~1153 

U.S. EPA Region 111 
841 Chestnut Bldg. 
Philadelphta, PA 19107 

Greg Hengtr, Act1n9 Suovr. 
WV 01v. of Water Resources 
6321 Emerson Avenue 
Parkersburg, wv 26101 

June 15, 1987 

. Thts letter is to ca.o11 with Section D.l, Pate 21 of MPDES Pen.tt 

WY0001279, and S.ctton 0.1, Page 17 af WY Pe~tt tW-SZll-12, tnfo~tng 10u of 

planned pn1s1cal changes at our Plant and 1 atnor change tn dtschar91 from 

outlets 002 and 005. The changes planned were rev1twtd fn a telepnone 

conversation wfth Mr. Randy Sovfc of 1our staff and are as follows: . . 

1) Relocate the No. 001 outlet SIIIPle location, 

2) Add Calgon H·9006 afcrob1ocide to our Process Water wells on 
llennerblssett Island to control tron bacterta, and 

3) Close tNte lftltrob1c 41gest1an poftds. 

TN deta11s of tiM planned changes are shown tn Attac'-nts 1, 2 & 3. 

Plt1H call • on Ml-4271 tf you have an1 questions. 

Yet1 truly yours, 

Consultant 

ACH:hcw 
Attac,...nts 

1573H 

EID076048 



CLOSE ANAEROBIC DIGESTION PONDS 

Appendix F _ Page 44 

ATTAC~EHT 3 

Page l of 3 

Background 

Three anaerobfe digestion ponds located on the Ohio River banks are 
used for eonta1n.ent and treatment of SQDI non-hazardous aqueous waste from 
our fluoropolymer production fae111t1es. The waste includes water, inert 
suspended solids and a non-1on1e detergent, and is held 1n the ponds to 
anaerobically digest the detergent. 

The three ponds nave no outlet and are operated so they do not 
overflow. This requires shipment of digested waste off-site to another Du 
Pont location for further treatment and u1t1 .. te disposal. Since the eost of 
disposal of the waste stre~ has been increasing rapidly and about SCI of the 
material shipped is rainwater, 1 storage tank is be1nt constructed for the 
waste to s1gn1f1cantly reduce the volume. It 1s anticipated that two ponds 
will be closed im.ed1ately, with the third bl1nt closed by the end of the year 
when tank eonstruet1on 1s e~lete. 

Description 

1) The ponds are of earthen construction, approxf .. tely 6 feet deep 
with sloped earthen banks about 22 fHt wide at the base. All 
dike walls were reconstructed in 1975 or 1971 w1th red elay. 
Bentonite was •1xed in with the clay before replac1ng the walls. 
Bentonite was also used to seal leaks 1n the bott~ of the 
upr1 ver pond.: •, 'J 

2) Page 3 of this attachlent OIWSK-13S75) shows the location, size 
and elevat10ft of the th,... 1~naent units. 

3) 1M cCIIb1ned vol~ of the ponds is esti•ted to be about 3 
11111t• gallons. 

Closure P1u 

l573H·S 

·1) 11Mt contents of the d1gesti0ft ponds w111 be pu~~&Md 1nto r·a11 ears 
and shtpptd off-s1te for disposal. 

Z) Y1s1b1e 1\lllltS of polytetranuoroethylene (inert solids) are to be 
hind sttoveled into 55-pllOft stHl druas and 1anclf111ecl at Latart. 

3) the bott• of the ponds w111 theft be r.oved, including sludge 
and dtscolorecl sotl, to a depth of 3 to 4 f .. t below the bottom 
of the ponds. 

EID076049 



CLOSE ANAEROBlC OtGESTtON PONDS (Cont'd.) 

ATTACHMEPtT 3 

Page Z of 3 

4) The sludge and earth removed fro. the ponds w111 be disposed of 
1n our Dry Run landfill (Penft1t IWL-6282-82). 

5) It 1s then planned to push the earthen walls fnward, fill with 
clean sotl, level, and plant grass on the leveled are&. 

Sludge Ttst Results 

Analysis of 1 COIIIPOS1te samole obtained frao~~ twelve 1oc&t1ons within 
the eastern .ost (up river) pond snowed the following results: 

COMPOSITE SAMPLE COMPOSITION (DRY WEIGHT lAStS) 

FluoropolYMrS 
Triton• 
~n1u. perfluorooctanoate (FC·t•ll 
Z1nc• 
Inorganic fluoride 
Chloride 

•insoluble, at about background level 

13.61 
9.71 

85 PC"" 
47 PPII 
25 PPftl 
20 PC'tl 

The sludtt tested non-hazardous by the RCRA EP toxicity test as 
shown be 1 ow: 

1573M-7 

Mltal 

an-te 
llr1• 
Cadlrtu. 
Ch.-.1&11 
Lead 
Mlrcu17 
S.len1• 
Silver 

EP TOXICITY TEST 

Concentration (pp!) 

0.001 
<1 
<0.1 
<0.5 
<0.5 
<0.005 
<0.05 
<0.1 

OOOJ.J.i 

RCRA L1•1ts (ppm) 

s.o 
100.0 

1.0 
s.o 
s.o 
o.z 
1.0 
s.o 

EID076050 
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TO: C. A. DYKES 
J. A. SCHMID 

FROM: R. J. ZIPFEL 

cc: T. H. Kemp 

C-8 CONTROL PROGRAK 

G. R. Alms/S. V. Gangal 
J. G. Loschiavo - Dl2022-3 
J. E. Crum 

~~ 
R. D. Lanyon 
\1, A. Ott 
J. L. Post 
D. A. Schneider 
\1. H. Stewart 

July 7, 1987 

Hy review on this issue vith Dr. Bruce Karrh on June 11, 1987, vent 

very vell vith little change required to our present control program. Dr. 

Karrh vas most interested in the presence of C-8 outside the plant boundaries. 

He stated that ve need to place the highest priority on these environmental 

issues. Dr. Karrh also accepted the position that our employees vill continue 

to have C-8 in their blood. Hy charts and the specific comments made during 

the review are attached. 

The following is a restatement of the specific program items in our 

C-8 control plan vith the necessary action steps indicated~ 

I. ADMINISTRATIVE CONTROLS 

A. EQUIPMENT DESIGN 

1. IMPLEMENT AN IMPROVED FINE POYDER DRYER GASKET DESIGN (RESP - KLINE) 

B. PROTECTIVE EQUIPMENT 

1. AUDIT VASBINGTON VORKS C-8 IN BLOOD AND C-8 IN AIR DATA TO DETERMINE 

IF CURRENT PROTECTIVE EQUIPMENT (AND OPERATING PROCEDURES) ARE THE 

OPTIMUM AVAILABLE (RESP - LOSCHIAVO) 

EID09137S 
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C. A. DYKES I J. A. SCHMID 
C-8 CONTROL PROGRAM 
PAGE 2 
JULY 7, 1987 

C. C-8 MONITORING 

1. REDUCE EMPLOYEE BLOOD TESTING TO ONLY THE FOLLOWING JOBS: 

• RAV DISPERSION AUTOCLAVE OPERATOR 

• DISPERSION OPERATOR 

e FINE POWDER DRYER OPERATOR 

e ENVIRONMENTAL OPERATOR (SUMP) 

e DISPERSION PACKOUT OPERATOR 

e GRANULAR POLYKETTLE OPERATOR 

e FINE POWDER PACKOUT OPERATOR 

• FEP POLYKETTLE OPERATOR 

e FEP YET FINISHING OPERATOR 

e FEP DISPERSION OPERATOR 

e FIRST LINE SUPERVISION OF ABOVE PERSONNEL 

(RESP - LANYON) 

NOTE: BEFORE YE CHANGE OUR BLOOD SAMPLING PROGRAM, WE WILL WANT TO 
HAVE AN INTERNAL BTO COMMUNICATION (RESP - ZIPFEL) 

2. PERSONAL C-8 IN AIR SAMPLING - MONTHLY SAMPLES SHOULD BE REQUIRED OF 
THE FOLLOYING JOBS: 

• RAY DISPERSION AUTOCLAVE OPERATOR 

• GRANULAR POLYKETTLE OPERATOR 

• FINE POVDER DRYER OPERATOR 

• DISPERSION OPERATOR 

e FEP POLYKETTLE OPERATOR 

e FEP YET FINISHING OPERATOR 

• FEP DISPERSION OPERATOR 

(RESP - POLYMERS - OTT 
COPOLYMERS - POST) 

003855-2 - RJZ:kst 
1"1 . ·~ r:)·· 

oo~n .. -' 

EID091376 
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c. A. DYKES I J. A. SCHMID 
C-8 CONTROL PROGRAM 
PAGE 3 
JULY 7, 1987 

3. AREA C-8 IN AIR MONITORING - AS NEEDED BY AREA AROUND CRITICAL 
EQUIPMENT (e.g., FINE POYDER DRYERS) AND TO RESPOND TO HIGH LEVELS 
NOTED YITH PERSONAL SAMPLES (RESP - POLYMERS - OTT 

COPOLYMERS - POST) 

NOTE: IN GENERAL, YE ARE TAKING FAR TOO MANY AREA SAMPLES AND NOT 
ENOUGH PERSONAL SAMPLES 

4. DOCUMENTATION - EXPLANATIONS OF REASONS AND ACTION RESPONSE FOR AIR 
LEVELS (PERSONAL SAMPLES ONLY) ABOVE SO% OF THE AEL (0.56 MPB) 
REQUIRE IMPROVEMENT IN THE DIVISION'S ENVIRONMENTAL SAMPLING BOOKS 
(RESP - POLYMERS - OTT 

COPOLYMERS - POST) 

D. C-8 CONTROL LEVELS 

1. ESTABLISH MAXIMUM SAFE C-8 IN BLOOD AND C-8 IN DRINKING VATER 
LEVELS (RESP - G. L. KENNEDY - HASKELL) 

NOTE: ONCE A SAFE LEVEL IS ESTABLISHED, THOSE PERSONNEL EXCEEDING 50% 

OP THIS LEVEL 'lliLL BE REQUIRED TO BE REMOVED PROM THE EXPOSURE 

AREA 

II. PROCESS CHANGES 

A. IMPLEMENT USE OF PURCHASED LIQUID C-8 AS IS BEING DONE AT DORDRECHT AND 
CHAMBERS YORKS (RESP - POLYMERS - CRUM 

COPOLYMERS - HERRIDGE) 

B. NEV SURFACTANTS 

1. TBSA IN FEP - REDUCE PRIORITY ON THIS PROGRAM TO THE POINT VHERE 
BUSINESS NEEDS JUSTIFY FURTHER USE (QUALITY AND ·coST) (RESP -
HERRIDGE) 

2. C-9, C-10, C-12 - NO ENVIRONMENTAL LIMITS ARE PLACED ON THE USE OF 
NEV SURFACTANT$ 

C. C-8 RECOVERY 

1. FINE POVDER DRYER VENT - DEVELOP BASIC DATA TO IDENTIFY RECOVERY. 
PROCESS BY 4Q87 (RESP - SCHNEIDER) 

2. FEP AQUEOUS STREAMS - APPLY ABOVE TECHNOLOGY IF ECONOMICAL (RESP -
SCHNEIDER) 

D. LUBECK VATER DISTRICT CONTAMINATION 

1. ELIMINATE SUPERNATE PONDS - GOAL IS NOVEMBER 1987 (RESP - FLENSBORG) 

2. DETERMINE MODE OF CONTAMINATION (RESP - STEVART) 

Attachments 
003855-3 - RJZ:kst Onn . 'r 

\." J _-_. -·- ';} 
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<OR!> -·-·-----E. I. ou PONT DE NEMOURS & COMPANY ·-.... fi.O. Sox 1217 
PAI'KPS8Uit0. w. VA. 21102 

CERTIFIED MAIL • 
RETURN RECEIPT REQUESTED 

• 
Mr. Oavfd w. Robinson, Chief 
WV Division of Water Resources 
1201 Greenbrier Street 
Charleston, West Virginia 25311 

Attention: Industrial Waste Section 

Dear f4r. Robinson: 

CC: R. V. M~i'latlovfch, 3WM53 
U.S. EPA Regfon III 
841 Chestnut Bldg. 
Phfladelpnfa, PA 19107 

Greg Henger, Supervisor 
WV 01v. of Water Resources 
6321 Emerson Avenue 
Parkersburg, WV 26101 

July 30, 1987 

:;: -
Ref: Consolidated Permit WV/NPDES 

Permit No. WV0001279 
Permit Modification No. 5, 
dated 7/7/87 

This letter is to comply with Item 3 of the reference Permit 
Modification and Section 0.1 of WV Permit No. IWL-6282-82, informing you of a 
planned physical change at our Plant which wfll result in a minor change in 
the waste material disposed of in D~ Run Landfill. 

The material to be disposed of w111 be approximately 7100 tons of 
non-hazardous sludge and dirt from closing three anaerobic digestion ponds. 
The sludge t'st results are shown 1n Table 1 attached. Transportation of the 
sludge and dirt w111 bl by road in open-top trailers. 

Please call .. on 863-4271 ff you have any questions. 

/hor 
Attachment 

1660H·l 

Ve~ truly yours, 

lfiir 
Environmental Control Consultant 
Washington Works 

8CTTC1Jt THINOa 'Oillt 8CTTC1Jt I.IVINO 

EID007534 
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TABLE 1 

SLUDGE TEST RESULTS 

Analyst's of a co~osite sample obtained from twelve locations within the eastern most (up river) pond showed the following results: 

• 
COMPOSITE SAMPLE COMPOSITION (DRY WEIGHT BASIS) 

Fl uoropo lymers 
Triton• 
Ammonfua perfluorooctanoate (FC-143) 
Zfnc* 
Inorganic fluoride 
Chloride 

*insoluble, at about background level 

13.51 
9.71 

85 PPII 
47 PPII 
25 PPIII 
20 ppm 

~· 
"!' , 
'I 

The sludge tested non-hazardous by the RCRA EP toxicity test as shown bel ow: 

EP TOXICITY TEST 

Metal Concentrat 1 on {eeml RCRA Limits {eem~ 
Arsenic 0.006 s.o 
Barf- <1 100.0 
CadmfUII <0.1 1.0 Chroadu. <0.5 s.o 
Lead <0.5 s.o 
Mercury <0.005 0.2 
Slllft1U8 <0.05 1.0 
S.llver <0.1 s.o 

• 1650H·3 
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MtdiOIM 
Health Phyalc:a 
ln•Yitrt.l Hygiene 
To&iOOiovY 
Medlc.l O.par1mtnt..'3M 

311.<4 Center 
St Paul. Minnesota 55U4 
S1 217331,10 

FAX (612)733•1773 

FACSIMILE TRANSMISSION IHPORMATIOH SHEET 

<lC2 

3M 

-~----
Cat• t-J 0 .J 3 0, lj ~ 7 Humbe o p&gea 

Atuntion :M' ~~in._ Q. W. ~; s.-\t-a...;r-.d.-,?-h.D. 
Location ~ A=l t;~ \I L 8 g ------- ~ 
r ax Ho. 3 0 A. - 3 ' " -5 :l 0 7 

Special Instruction• or Information: 

ORIGIIIUOR' S IIAIIZ Q;k·~:Y ~ 
Telephone nuaber to Yerify coaplete tranaaiaaion, or 
to relate problema: C I;;... 1 S S- 3 1..1/L 

- 1 -

EID071428 



--
lM MeCSlc:al Department 

Medicine 
lolealtl'l ltl'lyelca 
lnCSu~rlll Hygiene 
Tcsalcology 

Bw o:-~; 22:l·2: C2 3'.' Ce·,:e· 
Sl Paul M1nr.eso1a 55144·1000 
61-' i;)J "10 

-- .. --.-..;..._-..:.::. 

Robert C. Ceil, D.V.M. 
3030 South 9th Street 
K&lama:oo, MI ~9009 

:>ear Dr. Geil: 

.. - -."""I·- • io.to..-

.,..,_ 
'---

As a follov-up to our recent telephone converaation regarding the 
'"I've ~ear Oral ( Oiet) Toxicity/Carcinogenicity Study ot 
Fluoroche::ical FC-143 in ~ta," ve are vritinc to :rou to srant 
per=ittion to diacuaa the report vith Gres Sykes, D.V.M. o~ 

Haskell Laboratory tor Toxieolo;y and Induatrial Medicine. 

The enclosed material• include Dr. Stktt' October 29, l98T memo 
to Charlea Reinhardt, M.D. recardinc the ttud:y. A copy ct the 3M 
report vas provided to G. L. Kennedy, Jr. at Haakell. S:ykea' 
me::o abould terve as a cuide to the matters he vishes to d1scusa 
vith you. I should point cut in p&tsinc that Dr. Sykea 
apparently did not reali:e that the primary interpretat1ort or the 
d&t& in the report vas made by :you, c. D. Kine, D.V.M., Ph.~. and 
J. L. Alltn, Ph.D. I am not certain vhether the people at 
Haakell are avare that :you and Dr. Kine vert external contultanta 
retained b:y 3M Toxieoloc:r Servictt/Medical Depa~ment and 3M 
Riker Laboratories, retpectively, to prepare the report. 

A441ticnally, encloeed are the tiret 31 pacee or the report that 
vas issued in Auaust 198T. ~. poetaortem tindinc• ~es1n on 
pace 14. The tindinc• recar41nc Le:y411 cell adenoma• are on 
pace 18. The diacuteion aection becins on pace 19 and the Leydic 
cell adenomas are 41acuased on pace 22. It you would like a copy 
o~ the entire rour volume report, please l~t me kncv an~ ve v111 
send it. 

TO save you eearchinc throuch :your t11ea, aelected paces ot the 
"final drart report," a&1le4 to :yw v1th a May 12, 1986, cover 
letter from c. Cheaney, O.V.M., Ph.D., are alto enclo•ed. This 
enclosure includes pasee 15, 16, 22 and 23. 

Ve ditcuaaec! the ttatist1cal an&lr81• of the incidence ot Ley41c 
cell adenomas in compar11oo to the incidence in 954 control rata 
at Haskell, eeo control r&tl in Cbarl•• ~1ver c~ ~t. 24 month 
publ1the4 data and the incidence noted b7 you tor 610 control 
male rata at I~. I think the data or these three control 
croups are 1imilar and teem to support the tact that 1t ia quite 

ElD07l429 



... -;-. .' -- ... 

~obert O. Ceil, D.V.M. 
Page 2 
Nover-ber 30, 1987 

.. "'"I .... -.. _. '-""'- ..., - . ,_,__ 

unueua: to find no Leydi& cell adenomas in male rata of 24 montha 
a;e &I vaa t~e caee in ~~e FC·l43 at~dy. The Haskell data is 
a~tac~ed fo~ your information. I believe you have tbt Charlet 
R~ver re~ort Iince you brought it to cur attention. 

Eneloted alto 11 ar. extract from a trip report prepared by s. v. 
Elrod, Ph.D., 3~ ~iker L&boratori••• Tht 1ntorm&t1on pretented 
a~ the cee~ins ia certainly or intereat aa resardt the Leyd1i 
cell a~enomaa noted in the TC-143 hilh doee animals. 

AI di•cu•••d vith you by telephone, ve !ttl that any turthtr 
reviev ot al14tl tro: thit study and any additional teetioning or 
tissue• thould be done under your ~~idanet. Ve thank you for 
aaaiatance in thia matter. 

~~ tru1t you vill tubmit your 1tatement for feet tor ttrvictt in 
connection vith thi1 additional eontultation in the ta~e manner 
at be!ore. 

In 1u:=ary, pleate feel free to d11CUII this report v1tb 
Dr. Syk••· If you need any further document• from cur tilea, 
pleaae let me knov. Thank you aaain for your &llilt&nee. 

~:~~y~ 
Rose~~ Pb.o. 
StQior Tox1eoloiY Sptcial1at 
Diplomate of the Aaerican Board ot Toxicolocr 

~P:bh (TS105 2.8) 

Encloaurtt: 
l) Memo Grtl Syktl, D.V.M. to Charlet Reinhardt, M.D. 

Oc~ober 29, 1987 
2) Tvo Ytar Oral (Diet) ~oxicity/Care1no&enieity ••• ~irs~ 

31 pace• of Volume l of ~ 
3) lxtracttd pactt fros M&7 12, 1986 drat\ 
k) Letter Gerry Kenn•¢1 to !o1•r Perkin• October 16, 1987 
5) Extract ot M..o s. v. ZlJ"Od to z. R. J:zoicktoD Jfo•ea'ber lT, 

1987 

de: G. L. ~eDDe¢1, Jr. 
!&tkell Laboratory 
ll.ktoft Jlto&4, P.o. lox 50 
Jevark, D! 19714 

C. D. Kina, D.V.M., Ph.D. 
Xenot 
P.O. Box 5008 
Korth ~ranch. IJ 08876 EID07!430 
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STATE OF WEST VIRGINIA 
DEPARTMENT OF NATURAL RESOURCES 

DIVISION OF WATeR RESOURCES 
ARCH A. MOORE. JR. 

.Gowwnor 
1201 Greenbriw Su..t 

CMrtwton. Wwt VIrginia 25311 
RONALD R. POTESTA 

Dlnct:or 

December 17, 1987 
ROBERT K. PARSONS 

0.,W, Dl....:tor 

Mr. A. C. Huston 
E. I. du Pont de Nemours & Company 

Incorporated 
P.O. Box 1217 
Parkersburg, WV· 26102 

Dear Mr. Huston: 

I'UNT FllE co,.., 
DO ~·!("I"" ~c- <41"\VE :...-·_........... .. . ;_ .. .:-

RE: Water Pollution Control Permit 
No. IWL-6282-82 

Dry Run Landfill (Wood Co.) WV 
Modification No. 1 

This serves as Modification No. 1 for the above referenced facility. This 
modification is granted pursuant to your letters of July 30, 1987 and 
September 15, 1987 requesting permission to dispose of approximately 7,100 
tons of non-hazardous sludge and dirt, which will result from the closure of 
three (3) ·anaerobic digestion ponds at the Washington Works facility. 

Should you have any questions.regarding the above information, please do not 
hesitate to contact John Britvec, Geologist at (304) 366-5880. 

Very truly yours, 

@.cv.C? ~"" 
D. W. Robinson, Chief 

DWR/jb/me 

cc: Greg Henger, Supv. 
Cindy Musser, Insp. 

EID051114 
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. ' 
CC: D. G. WIKA, PPD 

z.,tt 11\.."Y. Jll I 

~ .. __ . __ --E. I. cu PoNT cE NEMOURS & CoMPANY 

W. H. HARTIN, FIBR 
R. W. MICHAUD, FlBR 
K. D. DASTUR, C&P 
R. Z. FORTNEY, INTL 
D. P. GLE~~ON, PPD 

··-· ... 1'D 
WIL.MINGTON, DELAWARE 19898 

TO: 0. l. DARBY, DU PONT TOKYO 
S. HAYASHI, SHIMIZU WORKS, JAPAN 
G. l. KENNEDY, HASKELL LAB 
R. 0. LANYON, WASHINGTON WORKS 
R. J. ZIPFEL, WASHINGTON WORKS 
A. E. MORRIS, CHAMBERS WORKS 
K. J. HUISMAN, OORDRECHT 
J. P. BOLLMEIER, EXPERIMENTAL STA. 
T. W. OLCOTT, fAV£TT£YILL£ 

FROM: H. A. SMITH tJ-4. Jr,'l~ tl; 

April 27, 1988 

AMMONIUM PERFLUOROOCTANOATE !C-81 FOLLOW-UP MEETING 

Ref: H. A. Smith to R. D. Lanyon, et al, 2/29/88 

A meeting to review our progress and path forward will be held: 

Date: Wednesday, June 29, 1988 

Time: 8:00 1.m. - 4:JD p.~ 
Lunch will be provided 

Place: Kent Room 
Hotel du Pont 

We will be discussing: 

o Strategy for managing C-8 in the workplace. 

o Strategy for managing C-8 in the community. 

o Future program regarding C-8 in blood - monitoring 
and ~oals. 

Please come prepared to discuss and share information on the following: 
1. Your personnel air monitoring results grouped by jobs. / 

2. Practices implemented to minimize skin contact. 

O ilO·~ ,-.~-; u -- (~ ' .. EID079641 

•ETTER THINGS P'OR .ETTER LIVING 

( 
( 

t 
t 
c 



0. L. DARBY, ET AL -2- Apri 1 27, 1988 

3. A summary of your C-8 in blood data if you have any. Summarize as follows: 

o ~Number of employees at a level of 0.5 ppm or less. 
o ~ Number of employees at a level of 1 ppm or less. 
o ~ Number of employees at a level of 5 ppm or less. 
o ~+ Number of employees at a level of 10 ppm or less. 
o %+ Number of employees at a level of above 10 ppm. 

Q2 nQ1 overwork your blood data. If it is of questionable value or too sparce to be of real value, do nothing with it. We do not need to over focus on this subject at this time. 

4. The CEG (Community !xposure Guideline} for C-8 is 0.3 ug/ml. Does your site meet this guideline? 

5. Any information available on C-8 in groundwater, public waters, etc. 

A copy of 3M's latest HSOS and Toxicity Summary Sheet dated February 1988 reflecting the results of their long-term (two-year) rat feeding study is attached. 

HAS/is 
Att~cbment 

EID079642 
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.. 
INTEROFFICE MEMORANDUM 

TO: Roger J. Zipfel 

CC: JOHN E. CRUM 
CC: ~.JAL TER M • STEWART 

Date: 
From: 

Dept: 

29-Aug-1988 03:43pm 
ANTHONY J. [TONY] F"LAYTI S 
PLAYTfS 
PPD-SPD 

Tel No: 304-863-2775 

( ZIPFEL ) 

( CRUM ) 
( STEWART ) 

Subject: Test Results - CS In Groundwater 

Mary Jane Vilone at ESL telephoned the results listed below for the water samples we submitted in May as part of our monitoring program. She did this before wTiting the usual report because she was surprised by the very high levels seen in the Letart samples. 

Sample DescriPtion 

8212 Drinking Fountain 
S/12/88, 14:00 

Lubeck Water - Playtis Home 
S/12/88, 17:00 

Little Hocking Water -
Ritenour Home, 5/12/98 

Test Well •27 
S/11/SS, 13:00 

Letart Upper Pond 
S/10/88, 11:00 

Letart Lower Pond 
5/10/SS, 11:00 

CS Level 

none detected 

2.2 ppb 

none detected 

1.~ ppb 

1.6 pom 

2.3 .IUU!l 

fi·'in ~ ~•·· r1 , \..1 \. <.JI ... - •. ,,. ... 

EID079090 
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INTEROFFICE MEMORANDUM 

TO: Roger J. Zipfel 

CC: JOHN E. CRUH 
CC: WALTER M. STE!--IART 

Subject: Test Results - C8 In Water 

Date: 
From: 

Dept: 

30-Jan-1989 01:18pm 
ANTHONY J. [TONY] PLAYTIS 
PLAYTIS 
PPD-SPD 

Tel No: 304-863-2775 

( ZIPFEL ) 

( CRUH ) 
( ST~RT ) 

The following results have been received from 
samples for monitoring C8 in local w~ter sources. 
9ettin9 their analy~i~ to 9ive the nece~sary level 
are confident th~t they now know wh~t caused their 

ESL for the November 
They had a terrible time 
of ~ensitivity, but they 
difficulties. 

Sample Description 

8212 Drinking Fountain 
11/2/88, 15:45 

Test Well +27 
11/4/88, 08:30 

Lubeck Water - Playtis Home 
11/2/88, 17:00 

Little Hocking Water -
Ritenour Home, 11/7/88, 06:00 

ppb ce 

none detected 

1.3 

1.4 

contaminated sample, analysis 
not possible 

ElD0790S9 
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INTEROFFICE MEMORANDUM 

Oat•: 
From a 

TO: ANTHONY J. [TCN'4Y] PLAYTI S 

Subj•ct: C-8 Sampling 

31-Hay-1989 10:54am 
WILLIAM E CRAWLEY 
C~LEWE 
PPO-•TEFLON•TECH 
304-863-2742 

( PLAYTI S ) 

.. 
We nave d.cided that it i~ not nece~~ary to continue sampling tne Lubeck system for C-8 to se• tn• impact of tn• Supernate Pond closure. Effectiv• immediately, we will not need -to -t•tte any moT"e ~ampling fTom 'tM Lu~ ~y~'tem. Any LuC.Ck samples that are being h•ld for analysis should b• discarded to save tne sampling cost. 

We ~want to continue to sample W~ter W•ll No. 27 on a quarterly ba~is to monitor tne impact of tne Sup•rnate Pond clo~ure. We should also continue to take wat•r samples around ? Dupont, Letart Landfill on a monthly basis. 

Please call m• if you h~ve any questions. Thanks, Bill. 

~; 
N 
0 

~ 

0 

... 

' 
EID079087 
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H. V. BRADLEY 
WORKS MANAGER 
E. I. DUPONT DE NEMOURS & CO., INC. 
•·lASH I NGTON WORKS PLANT 

. O. BOX 1217 
PARKERSBURG, WV 26102 

June 12, 1989 

STANDBY PRESS RELEASE 

Du Pont's purchase of the Lubeck Public Service District 

(LPSO) facility on Rector Lane is progressing satisfactorily. 

The LPSD initiated the transaction in late 1986, offering sale 

to Du Pont to facilitate relocation of the LPSD's well field to a 

careful study, Ou Pont agreed to purchase the wells to obtain 

additional process water and real estate to facilitate current and 

future Plant operations. 

The Plant has provided the LPSO with information to include in 

its response to a request from the West Virginia Public Service 

Commission for groundwater analytical data. Information has been 

~Tovided fTom testin~ ~hat has taken place in compliance with 

requirements of the permitting process of the Resource Conservation 

and Recovery Act (RCRA). This includes a test well that is the 

Plant's well closest to the LPSD wells. Additionally, since the 

mid-1970s, samples have been taken to ensure that Plant operations are 

not adversely affecting water quality. We believe that the data 

indicate that the water is safe and reliable. 

-more-

O ~·o. ~..-,. ~ ·~ .,· ....• v .J- •.. ~, 

EID079154 
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DU PONT 

6/6/99 STANDBY 

Both the LPSD and Washin9ton Works a9ree that Du Pont's 

purchase of the LPSD wells will benefit both LPSD customers and Du 

Pont. The sale of the property will enable the LPSO to make a 

transition to its new facility more quickly and to reduce the cost 

increase to its customers. Benefits to the Plant include additional 

real estate adjoining the warehouse wher• products ar• stored, 

improving traffic flow and alleviating congestion around the 

warehouse. The water wells lo~ated on the pTopeTt~ wi~~ also help 

fill the Plant's increasing needs for process water. Additionally, 

the purchase will allow the Plant to delay expansion of its well 

system on Blennerhassett Island. 

EDITORIAL CONTACT: H. D. RAMSEY 
PLANT SUPERINTEND8NT 
WASHINGTON WORKS PLANT 
304-963-2739 

EID079155 
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Questions and Answers 
(Background Information for Plant Media Contacts) 

Q: What is FC-143? 

A: It's an ammonium salt of a fluorinated carboxylic acid. 
surfactant--a detergent-like material. 

2. Q: What does Washington Works use FC-143 for? 

It is a 

A: It is used in the manufacture of Teflon*. End uses of Teflon* 
include applications in the fields of medicine, space, the semiconductor 
industry, and non-stick cookware. 

3. a: Is FC-143 harmful? 

eL The issue is concentration--how much and when. Animal studies with 
rats have demonstrated that it is slightly to moderately toxic. In these 
animal studies, there was an indication of liver toxicity. The Material 
Safety Data Sheet (MSDS) notes human skin irritations, tearing, and 
TespiTatOTV discomfort with ouar-•xposures. Howeuer, there ~5 been no 
adverse effect on employee health a~sociated with FC-143 exposure. 

4. a: How long has Washington Works been using FC-143? 

A: Since August of 19~1, nearly 38 years. 

5. Q: Where does FC-143 come from? 

A: We purchase it from 3M Corporation, and there is a Material Safety 
Data Sheet (MSDS) available to you that gives a good summary of its 
properties. 

6. a: Why were vou sampling for FC-143? 

A: We began testing employees for FC-143 in 1979 when we were informed 
by 3M that it had been found to accumulate in human blood. We also 
initiated a program in 1983 to track FC-143 outside the areas where it was 
used. 

7. a: At the 1-2 Dpb level, will it accumulate in the blood of those who 
drink it? 

eL We do not have the information to confirm it, but it is our 
technical judgment that it would not accumulate at these low levels. 

~· 

00 ·····;·1s;;' !J •. ;.·u• 
EID079156 

'· 



8. Q: Why does it accumulate in the blood of humans? 

A: We don't precisely know the mechanism. We do know that it les-not readily decompose, react, or break down in the biological processes of the human body. It is expelled from the body slowly. 

9. Q: What is the allowable safe limit in drinking water? 

aL Du Pont has calculated a safe level of 5 ppb for drinking water. This was calculated by converting the daily dose based on Du Pont's AEL (acceptable exposure limit) for our plant workers, to an equivalent dose if exposure were to occur via the drinking of 2 liters of water per day. Appropriate reductions were then incorporated as safety factors. 

10. Q: To what level has it been measured to accumulate in the blood of those who are exposed to it at the Plant? ~ 

~ We have detected ~evels up to 33 ppm, with a significant percentage at 5 ppm or lower. There has been no adverse effect on employee health at ~hese lavals. 

11. Q: How often is the blood of employees monitored for FC-143? 

~ Every other year for Washington Works employees who work with FC-143. Consistent with our occupational health standards, we also 'ntinue to monitor to affirm the adequacy of our personal protection ~ractices and procedures. 

12. Q: How did FC-143 get into the LPSD water system? 

~ We believe it could have come from three on-site collection ponds. Those ponds were closed in 1988 and replaced with metal collection tanks. The waste is shipped to another Du Pont site for disposal. This change was a resul~ of Du Pont~s Corporate Environmental Policy. 

13. Q: What are you doing to reduce FC-143 emissions from your plant? 
~ We are currently in compliance with all regulatory requirements, but to comply with Corporate environmental direction, we have additional plans. We have a program to reduce air emissions going into operation during the last quarter of 1989 (at a cost of S3,800,000), and we are also studying means to remove FC-143 from wastewater. 

EID079157 
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14. 0: If the stuff is not harmful, why are you spending any money to reduce the air and water emissions? 

~ It continues to be Ou PontJs policy to minimize aqueous and air emissions by reduction of waste. Even though the material has no known ill effects, it is our intent to minimize exposure which could cause concern associated with accumulation in the blood. 

15. Q: Is the presence of FC-143 in the LPSO water syst.m the reason for Du Pont's purchase of LPSO wells and ProPerty adjacent to the Plant? 

A: We would have made the purchase whether or not the FC-143 was present. We need an additional well water supply. and we will make good use of the additional real estate. Additionally, the purchase allows us to delay the expansion of our well system on Blennerhassett Island. 

16. Q: What was detected in the water system? 

~ A full scale of normal water tests--such as for hardness and chlorides--was conducted. Addition~~v, the ~~teT ~s ~~lyz•d for mor• than 240 compounds, using U.S. EPA monito~in~ requirements for gToundwater as a reference, under the Resource Conservation and Recovery Act (RCRA). From the more than 240 materials that were analyzed, only trace quantities of 17 materials were detected. These results do not represent a concern. 

"7. g: How long have you known FC-143 was Present in the Lubeck Water 
tstem? 

A: Since 1983. 

18. Q: Why have you not made this information public knowledge until now? 

A: At that time. we were not sure of the findings, since the level found was so low--close to the detection limit. We did not regard the level to be a health problem. 

19. Q: Isn't this a female reproductive concern? 

A: No. Initial tests by 3H with rats indicated a cause for concern, but more extensive testing demonstrated that the problem was not with FC-143, but with the original testing procedure. 

20. 9: What is Ou Pont paying for the wells? 

A: $1.8 million. 

EID079158 
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STATE OF WEST VIRGINIA 
DEPARTMENT OF NATURAL RESOURCES 

DIVISION OF WATER RESOURCES 

GASTON CAPERTON 
Governor 

Mr. A. c. Huston 
E. I. DuPont de Nemours 
P. o. Box 1217 
Parkersburg, WV 26102 

• 

Dear Mr. Huston: 

1201 Greenbrier Street 
Charleston, West Virginia 25311 

June 21, 1989 

& Co., Inc. 

J. EDWARD HAMRICK Ill )Y.NT F\lt. c;oP!. Director 

M()i r: · . ~ LARRY W. GEORGE 
~ ~ . - Deputy Director d;;;·· i3o3 

CERTIFIED RETURN RECEIPT REQUESTED 

RE: West Virginia Solid Waste 
Management Regulations 
Permit Numbers: 
IWL-6282-82 and 3494 

As you should be aware, the West Virginia Department of Natural Resources (DNR) filed Title 47, Series 38, "Solid Waste Management Regulations", which became effective on November 4, 1988 (on an emergency basis). This letter will serve as notification that your facility will now be governed by these regulations and to inform you of what you will be required to do to comply with these regulations. 

The regulations specify that all solid waste disposal 
facilities must have a liner under the site and tbat the liner system ~ust include a subbase, leachate detection zone, composite liner (compacted clay topped with a synthetic liner), and leachate collection with a protective cover zone. However, the regulations also ackn~wledge the fact that existing landfills may not have the specified liner system in place. 

To allow for the continued operation of existing facilities, a provision has been included in the regulations whereby a . permittee may petition the director to allow use of an alternate system. The petition must include a demonstration that the currently employed system will provide protection of groundwater resources. 

The division wishes to begin reviewing these proposals as soon as possible. With this in mind, you are required to submit proposals for the groundwater protection demonstrations to the Division of Water Resources by July 31, 1989 using the Emergency Solid Waste Management Regulations. The results of your demonstration must be submitted with your application for permit renewal or Permit Application Addendum unless your permit expires within six (6) months of the date of this letter in which 

OO S\j ,, ,;; . ~-' .... ~-- ·.:. EID007493 



., - ,·~ ~·· 

Mr. A. C. Huston 
Page Two 

instance this agency will entertain a request for a permit 
extension to allow a reasonable time period to complete the 
necessary demonstration. If your permit has already expired and 
all allowances exhausted for extension as provided by statute, 
you are advised to expeditiously submit your demonstrations. 
This agency will execute enforcement discretions in these 
instances. 

The purpose of soliciting proposals now is to assure both 
you and the division that the demonstration will be acceptable 
prior to its initiation. The proposal should contain a 
compliance•schedule for completion of the demonstration. 

Should you require further information or assistance please 
contact Mr. John G. Britvec of staff at (304) 366-5880. 

LEM:jbw 

000145 EID007494 
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INTEROFFICE HEHORANOUH 

TO: WILLIAM E CRAWLEY 

CC: JO~ E. CRUH 
CC: WALTER H. ST~RT 
CC: Bill Tice 
CC: Roger J. Zipfel 

Oate1 
From: 

Oeptt 
Tel No: 

30-Jun-1989 03:51pm 
ANTHONY J. [TONY] PLAYTIS 
PLAYTIS 
PPO-SPO 
304-863-2775 

( CRAWLEWE ) 

( CRUH ) 
( STEWART ) 
( TICE ) 
( ZIPFEL ) 

Subject: CS In W~ter Test Results rrQm £SL 

SAMPLE PPB C8 

test well 27, S/4/89 0.44 

P~t2 drinking fountain, 5/8/89 none dtttected 

Lubeck Water (Play tis), S/7/89 0.73 

Little Hocking Water (Ritenour) contaminated sample, analysis 
S/4/89 not possible 

SAMPLE PPM C8 

Le'tart up peT pond, 11/231'98 4.2 
• lower • • 2.3 • 
• upper • 12/30/88 0.96 
• lower • • 1.5 

• upper • 1/24/89 3.2 
• lower • • 3.1 • 
• upper • 2/28/89 1.2 • • lower • • 1.9 

• upper • 3/17/89 1.1 
• lower • • 1.1 

• Ul)J)eT • ~~~ 0.49 
' • lower • • 1.5 

r:• 

0005. ! ·:; EID079124 
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INTEROFFICE MEMORANDUM 

Date: 
From: 

Dept: 
Tel No: 

-o: SEE BELOW 

;ubject: LOWER POND LEAKAGE DRY RUN 
• 

3-Aug-1989 08:31am 
HAROLD BUMGARNER 
BUMGARHE 
Power & Services 
(304) 863-4796 

FOLLOWING OUR INSTRUCTIONS, BOSO DRAINED THE LOWER POND, THEN DUG 
'NTO THE BANK TO LOCATE AND REPAIR THE LEAK. THIS METHOD OF REPAIR, USING 
}ENTONITE CLAY WAS RECOMMENDED BY THE W. VA. SOIL CONSERVATION SERVICE. 
!ELVIN DID THE WORK ON 8/2. THE PATH OF WATER THROUGH THE GROUND WAS VERY 
:VIDENT AND HE WAS ABLE TO DIG THROUGH IT AND PACK THE HOLE AND ADJACENT AREAS 
liTH THE CLAY (HE USED A TON OF BENTONITE). WE ARE CONFIDENT THE LEAK IS 
.EPAIRED BUT P~OOF WILL REQUIRE PERMITTING THE POND TO REFILL WITH RAIN WATER. 
"HE AMOUNT OF ALGAE PRESENT, BASED ON APPEARANCE, IS REDUCED OVER WHAT WE HAD 
'IX WEEKS AGO. BUT WE DO SEE ALGAE SO BOSO WILL PUT A SMALL AMOUNT OF THE 
'OPPER SULFATE ALGAECIDE IN THE POND AS IT FILLS. 

WE HAVE ASKED BOSO TO REMOVE THE SETTLED SOLIDS FROM THE UPPER POND 
·a INCREASE ITS VOLUME. HE INTENDS TO DO THIS WORK OVER THE NEXT FEW DAYS. 

YOAK TELLS ME THAT HIS SAMPLE REPORT FOR JULY WILL SHOW NO FLOW 
"ROM THIS POND. THE AUGUST SAMPLE WILL INDICATE THE SUCCESS OF THESE 
:ODIF I CATIONS. 

istribution: 

·a: FELIX DAVIS, JR. 
·a: R J YOAK 
·o: Billy D. Garner 
0: ROBERT L. CARLSEN 
0: ROGER C GAUL 

C: PENNY C MAHONEY 
C: WALTER M. STEWART 
C: Arthur C. (Art] Huston, Jr. 

• 

DAVISF ! YOAKRJ 
GARNER 
CARLSER ) 
GAULRC ) 

! MAHONEPC ) 
STEWART ) 
HUSTON ) 

EID014083 
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TO: 
TO: 
TO: 

Cl"larles T. Alt 
PENNY C MAHONEY 
WALTER M. STEWART 

Subject: CS At Dry Run 

INTEROFFICE MEMORANDUM 

Date a 
From: 

12-Apr-1990 02:45pm 
ANTHONY J. (TONY] PLAYTIS 
PLAYTIS 
PPO-ER 
304-963-2228 

( ALT ) 
( MAHONEPC ) 
( STEWART ) 

Attacl"led are results for various water samples taken at tl"le Dry Run 
Landfill. Tl"le numbers refer to various stre~ s~pling locations noted on my 
hand-drawn map. I asked Jim Yoak to take tl"lese samples because I was 
concerned about CS leacl"ling out of tl"le material taken out of tl"le Teflon* 
supernate pond sites. Since some of tl"lese results are nonzero, we may want tc 
do some additional testing. 

oon 1 .~ ~ ......... -··- EID080I67 
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INTEROFFICE MEMORANDUM 

TO: ANTHONY J. (TONY] PLAYTIS 

Subject: Dry Run CS Analyses 

Here are the results: 

Sample 
D.R.4U 
D.R.•2 
D.R •• 3 
D.R •• 4 
D.R.•:S 

ppm ca 
1.6 
o.o 
o.o 
0.6 
0.4 

Dept: 
Tel No: 

9-Apr-1990 09:50am 
Peter D. Spohn 
SPOHNPD 
PPD-SPD 
963-4732 

( PLAYTIS ) 

These values were calculated from th• area of th• peaks. 

EID080168 
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SUPERNATE SLUDGE TO LETART LANDFILL 
.: 

. : ~ ·. ~ .... ~ . 

(Letter, Stewart to Robertson, August 23, 1990) 

BCC: J. a. Allen, Leqal 
'1': · .. 

c. F. Muska, Wilmington 
·c. c. Chien,: Louviers.> 
Route to: ·· : f·;;·..;· ·.=. ·.~ . '.-:.' l 

K. 
H. 

s. Eatari· 
o. Ramsey 

c. R. Campbell 
F. Davis 
L. w. Goin: 
L. K. Ireland 
A. c. Sobrero 
w. E. crawley 
T. L. Byrd 
B. D. Garner 
R. c. Gaul 

"Routa·~to:~ 
. :, 

- e. r. J6:t 
5 1 • lg 

P. c. Mahoney 

·-

·. 

... - . 

.................. :. . z-, .... 

::· ..... ~ . - .. ; f. • 

EID051924 

l:. 
# 

. 
'""."i 
'i 

. . . .. ~ 



~ .. -· .. 
E. I. OU PONT OE NEMOURS & COMPANY 

P.O. Boxl217 
P.uu<c~tsau~ta. w. VA.. UIOZ 

Auqust 23, 1990 

CERTIFIED MAIL -
RETURN RECEIPT REQUESTED 

Mr. Max Robertson, Actinq Chief 
Waste Manaqement Section 
WV Division of Natural Resources 
1260 Greenbrier Street 
Charleston, WV 25311 

Re: Letter, Huston to Robinson, 7/30/87 
Letter, Huston to Robinson, 9/15/87 
Letter, Robinson to Huston, 12/17/87 
NPOES Permit: WV0076244 
NPDES Permit Application: WV0076066 
Permit Number: 3495 

Dear Mr. Robertson: 

This letter is to inform you of our intent to relocate 
fluoropolymer contaminated sludqe from our Dry Run landfill to 
the Letart landfill. 

It is our site policy to seqreqate fluoropolymer waste from other 
plant wastes due to fire potential. In an effort to consolidate 
all of the fluoropolymer waste, we will be relocatinq 
approximately 7,000 tons of non-hazardous sludqe and dirt from 
its current location at the Dry Run Landfill to the Letart 
Landfill in Mason County. This sludqe is the only.fluoropolymer 
waste known to have been disposed ot in Dry Run. All other 
fluoropolymer waste has been disposed of in the Letart landfill. 
The sludqe was qenerated durinq the closure of three 
fluoropolyaer anaerobic diqestion ponds durinq 1988. The 
movement of this soil to the Dry Run landfill was discussed with 
and approved by the DHR in the referenced letters (attached). We 
believe that the waste material to be relocated is covered under 
our existinq Letart Landfill permit. 

We plan on beqinninq this movement early in September, 1990. If 
you have any questions or comments, please, feel tree to contact 
me on 863-4271. 

Actachmencs 

Very truly yours, 

~t-tt=-/ 
Environmental Control 
washinqton works 

Consultant 

EIDOS1925 
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INTEROFFICE MEMORANDUM 
WASHINGTON WORKS 
POLYMERS 

March 27, 1991 

TO: 

From: 

c. R. Campbell 
c. F. Muska 
L. w. Go in 
T. L. Byrd 
A. J. Platiss 
R. J. Yoak 

P. c. Mahoney ~ t ~ 
\""' 

H. D. Ramsey w. M. Stewart 
L. K. Ireland 
M. G. McClusky 
L. Williams 

QUARTERLY C-8 RESULTS AT DRY RUN LANDFILL 

Attached is an updated fiqure showing the C-8 results for the fourth quarter, 1990. Due to a miscommunication, samples were not taken during the third quarter, 1990. Samples were taken during the first quarter, 1991 but the results have not been received. 

The levels of C-8 appear to be decreasing, but with just two data points it would be premature to assume this will be a continuing trend. I will issue the first quarter results as soon as they are available. 

EID080172 
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C-8 IN PPM - DRY RUN LANDFILL 
Supnte. Dirt QUARTERLY ROUTINE SAMPLES 

7/26/90 10/31/90 

Pt.#1 
0.4 0.1 

Pt.#2 I 0.4 0.2 

0 
t;'l 
0 
:~· \Pond) 0.7 0.5 
{,H 

C.{l 
Outfall 001 

Pt.#3 

I 
1000 ft ' 0.3 0.15 

Downstream 
Pt.#4 

Property I 0.1 0.045 
[T1 Line 
8 Pt.#5 
0 
00 
0 ..... 
-..l 
1.;.1 

Z:~9100dfV 
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AIM 
v 

T VIE C-8 ISSUES AT WASHINGTON WORKS IN A WAY THAT ALL 
CO NS ARE ADDRESSED SO THAT C-8 CAN BE EFFECTIVELY MANAGED 
AT THE SITE. 

AGENDA 

ITEM -
INTRODUCTION 

• REVIEW OF AREAS AFFECTED 
• C-8 BALANCE FOR 1990 
e AIR DISPERSION MODEL RESULTS 

CEG STATUS. C-8 IN WATER 

C-8 TEST STATUS 

RECOMMENDATIONS FOR DETERMINING SIZE OF 
PLUME FROM SUPERNATE PONDS 

PLANS FOR TIEING IN LPSD WATER WELLS TO 
PLANT PROCESS WATER SYSTEM 

OTHER ISSUES 
• RELOCATION OF SUPERNATE SLUDGE FROM DRY RUN 
• LETART PERMIT 

727 

RESPONSIBILITY 

STEWART 
MC CLUSKY 

STEWART 

MC CLUSKY 

CHIEN 
YANDELL 

IRELAND 
GARNER 

MAHONEY 
STEWART 

EID080797 
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WHAT IS C-8? 

BACKGROUND 
C-8 

• AMMONIUM PERFLUOROOCTANOATE 
e FC-143 
t FC-118 {201 SOLUTION) 
• CAS NO. - 3825-26-1 

WHAT IS IT USED FOR? 
e DISPERSING AGENT - POLYMERIZATION (USED SINCE LATE 1950's 

OR EARLY 1960's) 

WHERE IS IT USED? 
• TEFLON) POLYMERS - ALL POLYMERIZATION BATCHES 
• TEFLON) COPOLYMERS - FEP POLYMERIZATION 

HOW IS IT RELEASED TO ENVIRONMENT? 
• AIR - FINE POWDER AND FEP DRYERS 
t WATER - DISPERSION & FEP SUPERNATE STREAMS 

- FLOAT TANKS 
- FEP COAGULATORS 
- POLYMERIZATION UNIT STREAMS 

t LAND - SUPERNATE PONDS (NOW CLOSED) 
- SOLIDS (SOME WET) SENT TO LANDFILLS 

HOW TOXIC IS IT? 
t ACUTE - MODERATE 
t CHRONIC - TREATED AS VERY TOXIC BECAUSE C-8 BIO-ACCUMULATES 

IN BLOOD 
t AEL - 10 AG/Ml 

C EG - 0. 3 .-l/G/Ml 

/hew (4/15/91) 
830 

0(' n. ; " r . .. ~~ , ~ .. ' ,, .. ~ .. . . - EID080798 
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WASHINGTON WORKS SITE 

e SUPERNATE POND AREA 
- CONTAMINATED SOIL 
- GROUNDWATER (-20 FT) 

e WEST END OF SITE 
- GROUNDWATER (-75 FT) 

LETART LANDFILL 

e SURFACE WATER 
- LEACHATE POND OVERFLOW 

e GROUNDWATER 
- OLD WELL SAMPLE 

DRY RUN LANDFILL 

e SUPERNATE SLUDGE 
e SURFACE WATER 

- UPPER POND 
- SEDIMENTATION BASIN 

C-8 DETECTED 

- DISCHARGE STREAM AT PROPERTY LINE 
e GROUNDWATER 

- MONITOR WELLS 

•. ~ 4 ... f' '- .. 0
,..... .,..\ .i ., r 
\! ·-· -·- '•' ) 

PPM -100 
100 

PPB -2-3 

PPM -2-3 

2-3 

PPM -75-100 

2-3 
2-3 

.04-.2 

NO 

EID080799 



• I C-8 IN DRY RUN 
MANAGEMENT PLAN 

PROPOSAL NO. 1 - LEAVE SUPERNATE SLUDGE IN PLACE. STABILIZE THE C-8 TC RETARD MIGRATION BY COVERING WITH 2 FT NATIVE CLAY 

PROS 

- EASY TO 00 - LESS EXPENSIVE 
- NO TRUCKS ON HIGHWAYS 
- NOT A COMMUNITY ISSUE AT LETART 
- REDUCES SURFACE WATER CONTAMINATION LEVEL 
- PERMIT MODIFICATION NOT AN ISSUE 

CONS 

- MAY NOT PROTECT GROUNDWATER 
- SURFACE WATER CONTAMINATION MAY BE ABOVE CEG 

PROPOSAL NO. 2 - REMOVE SUPERNATE SLUDGE FROM DRY RUN AND RELOCATE THE 
MATERIAL TO LETART 

PROS 

- REMOVE SOURCE FROM THE LANDFILL 
- REDUCES SURFACE WATER CONTAMINATION LEVEL 
- GROUNDWATER CONTAMINATION POTENTIAL IS REDUCED 

CONS 

- TRUCKS ON HIGHWAY 
- COMMUNITY ISSUE AT LETART 
- NEED PERMIT FROM WV-DNR 
- SURFACE WATER MAY STILL BE ABOVE CEG 
- GROUNDWATER MAY STILL BE CONTAMINATED 
- COST EXPECTED TO BE 75-lOOM S 
- OTHER PERMIT ISSUES AT LETART 

EID080800 
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C-8 IN PPM 
Supnte. Dirt 

DRY RUN LANDFILL 
2/13/90 4/25/90 5/22/90 6/19/90 

2 

2 

1 
0 0.15 1 
~ 
,-;: .. ., 
'. 
(!~ 

- ".d' 
" < 

Outfall 001 I 0.6 0.03 

Inter. Point <0.001 

1000 .. 1.6 0.05 
Downatream 

Property 
0.2 Line trl 

8 
C) 0 

~ 
00 
0 

8 00 Prior Week 
0.72 0\ 

0 

1.68 0.76 1.71 f 
.... Rainfall 

0 
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TEMPORARY OPERATING INSTRUCTIONS 

TOI NO. 91-6 

TITLE: Relocation of supernate sludge within Dry Run Landfill 

AREA: Power and Services Dry Run Landfill 

Extent of work: 09/23/91 to 10/31/91 

Objective: The objective of this work is to relocate the supernate 
sludge that was originally landfilled at Dry Run Landfill 
in 1988. ~he sludge will be moved from its current location 
to another location within the landfill. This new location 
will reduce the potential of leaching from the supernate 
sludge. All reasonable efforts will be made to completely 
remove the sludge from the existing location. 

SAFETY: All safety rules now in effect at the Dry Run Landfill will 
remain in effect during execution of this T.O.I. 

MSDS for FC-143 FLUORAD (C-8) is attached. (Attachment A-1) 
MSDS for Triton x-100 is attached. (Attachment A-2) 

PPE required during handling of the supernate material: 
Safety glasses with side shields 
Long sleeved shirts 
Rubber gloves 

No smoking materials will be permitted in the vicinity of the 
supernate material. 

\ 

Avoid breathing dust contaminated with the supernate material. 
If dust is generated during the excavation or movement of the 
sludge, the sludge should be sprayed with water to reduce the 
dust problem. 

If the dusting problem persists, the Site Occupational Health 
Coordinator (A. J. Playtis) will be consulted. 

EID024306 
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WASHINGTON WORKS 

P.O. Box 1217 

PARKERSBURG. WV 26102·1217 

or-roo~€{ • C\.~~\\0~ 
OU f>ONT f>OL.YMERS ~~~ \\-\~ 

CONFIDENTIAL 

TO: J. B. ALLEN - 07156 
W. P. ANO~RSON - 012026 
T. R. BARRY - N9442-1 
C. C. CHIEN - L3359 
W. 0. COBB · 011090 
M. S. OEAK - 012016 
M. S. EATON - WW 
J. C. LElTINGrR - H7410 
J. S. LINDELL - 011056 
T. D. VANDELL - l33E63 
0. M. VON SCHRIL~Z (.f11090 

FROM: R. J. ZIPFEL - WW~~ 

cc: 

C-8 IN WATER SAMPLE RESULTS 

T. l. 
l. w. 
M. M. 
P. C. 
H. D. 
W. M. 

Eichstadt 
Go in .. 
McClusky 
Mahoney 
Ramsey 
Stewart 

October 3, 1991 

·. 

OHIO RIVER, SITE TEST WELLS, AND NEW LUBECK WATER SYSTEM 

The site conducted an extensive sampling program of the Ohio River, 
plant site test wells and the new Lubeck Public Water System wells for the 
presence of C-8 in September, 1991. This program was to further analyze the 
new Lubeck Public Water System wells, to gain further information on the C-8 
levels in the Ohio River and in the aquifer beneath the site, and to begin to 
qualify an outside Du Pont analytical laboratory for C-8 in water data (CH2M 
HILL). 

The results of the sampling program showed the following: 

1. Non-detectible levels of C-8 in the Ohio River upstream of the site. 

2. C-8 levels at expected values in the Ohio River downstream of the 
site and in the aquifer beneath the site (old Lubeck Water Systems 
wells). 

3. Seven (7) of eight {8) results from the new Lubeck Water Systems 
wells showed non-detectible levels of C-8. The eighth sample gave a 
C-8 result near the lower analytical detection limit. 

The complete data package and path forward from this segment of work 
are attached. Any questions on these results or other items in this 
communication package should be directed to Penny Mahoney, Dave Ramsey or the 
writer. 

RJZ: sal 
Attachment 

' . 
BETTER THINGS FOA BETTER l.IVINQ 
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PRIVILEGED & CONFIDENTIAL 

SAMPLING PROGRAM SUMMARY 

1 OVERVIEW OF SAMPLING RESULTS 
1 SUt+1ARY 
1 PATH FORWARD 

,<.# 
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Test Well #27 
Well #331 
Well MW-4 

Ohio River -1 
Ohio River -1 Duplicate 

Ohi'O River -2 
Ohio River -2 Duplicate 

Ohio River -3 (Near Outfall) 
Ohio River -3 Duplicate 

Ohio River -4 
Ohio River -4 Duplicate 

Ohio River -5 
Ohio River -5 Duplicate 

Ohio River -6 
Ohio River -6 Duplicate 

New Lubeck Well -F 
New Lubeck Well -F Dupl 

New Lubeck Well -1 
New Lubeck Well -8 Dupl 

Old Lubeck Well -1 
Old Lubeck Well -1 Dupl 

Old Lubeck Well -4 
Old Lubeck Well -4 Dupl 

.,3 
... 

C-8 SAMPLING RESULTS 

Experimental 
Station 

{PPB C-8) 

7.1 
< 1 
2.7 

< 1 
< 1 

< 1 
3.9 

19.6 
16.8 

5.2 
3.1 

4.2 
2.8 

< 1 
2.0 

< 1 
< 1 

<1 
< 1 

8.8 
4.1 

4.2 
2.9 

CH2M Hi 11 * 
{PPB C-8) 

1.2 :; . 5/). ~ 
0.1 .c.(. c.. 
0.2 .7(C.. 

Not Detected 
Not Detected 

Not Detected 
Not Detected 

11.0 
12.0 

0.8 
1.1 

1.1 
1.1 

0.5 
0.6 

Not Detected 
Not Detected 

0.3 
Not Detected 

Destroyed 
1.1 

0.9 
1.7 
7.5 

"' 
* CH2M Hill experienced analytical difficulties. Absolute numbers may 

be low. 

10/2/91 
951 

' 
QA(b :~·r· v .... ,J 
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PW-E 
C: NO/NO 
E: < 1/'1 
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\ 
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E!!9EOFWA1ER . ~:/: 
" ..,._,......... OHIO RIVER 

pw-c 

LECmG 

Pio:-8 
C: 0.3/NO 
t:.c:l/~1 

INITIAL RESULTS: 
C: C-8 PRESENT 
E: 2.4 
SAMPLE DATE: 6/23/91 

C-8 RESULTS 
(PPB) 
DETECTION LIMIT: 

PW-A 
oe 

TW-A 

~ 
~ 
~ 

------

CH2M HILL: 0.1 PPB 
EXP. STAT: 1 .0 PPB 
SAMPLE DATE: 9/12/91 

· · 0· MTER ..,._y WilL 
e 1£8TWB.L 

.·,: 

--· 
SIT£ AAAP I NOtE: WELL DESIGNATION IN PARENTHESIS II CROSS REFERENCED TO WELL AS IDENTIFIED WHEN DRILLtD IN 1111. . ..,. .. ,. • -•· ue ••-••• • ..aa.rrcra .., ..... , ... 
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e LIMITS 

- TLV 

- AEL 

- CEGA 

- CEGw 

e CALCULATED DOSE 
- AEL 
- CEG 

TOXICOLOGY 

ug/m3 

100 

10 

0.3 

100 ug/day 

6 ug/day 

0 r. ii'J ·( -:. ,..J. v. -·.t...' ·, 

ill 
5.6 

0.56 

0.0015 

1.0 
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C-8 DETECTED 

WASHINGTON WORKS SITE 

1 SUPERNATE POND AREA 
- CONTAMINATED SOIL 
- GROUNDWATER (-20 FT.) 

1 WEST END OF SITE - WELLS 27 & 4 
-GROUNDWATER (-75 FT.) 

1 NO. 5 OUTFALL 
- DISCHARGE TO OHIO RIVER 

WASHINGTON WORKS EMPLOYEES 

e 1991 (VOLUNTARY TEST1KG) 

DRINKING WATER (LPSD) 

• 1984 - 1989 
• 1991 

LETART LANDFILL 

1 SURFACE WATER 
- LEACHATE POND OVERFLOW 

• GROUNDWATER 
- WELL SAMPLES 

DRY RUN LANDFILL 
1 SUPERNATE SLUDGE 
1 SURFACE WATER 

- UPPER POND 
- SEDIMENTATION BASIN 
- DISCHARGE STREAM AT PROPERTY LINE 

• GROUNDWATER 
- MONITOR WEllS 

*Revised analytical method 

PPM 

100 
100 

PPB 
2-4 

40 

PPM 

UP TO 5 

PPB 

0.7 - 2.2 
3.8* 

PPM 

2-3 

0.05 - 0.7 

PPM 
75-100 

2-3 
2-3 

0.04 - .2 

PPB -2-5 
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GROUNDWATER ISSUES 

1) PLANT SITE 

• ROUTINE SAMPLE RESULTS .. 

• VERIFICATION INVESTIGATION 

2) LETART LANDFILL 

• LINER DEMONSTRATION 

• SITE OVERVIEW 

• PROPOSED STRATEGY 

3) DRY RUN LANDFILL 

• DETECTED IN DOWNGRADIENT WELLS 

EID079269 
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INTEROFFICE MEMORANDUM 

TO: MAYNARD s EATON I JR 
~= H. David Ramsey,, Jr. 

Subject: C-8 ALTERNATE 

Date: 
From: 

Dept: 
Tel No: 

25-Jan-1993 08:13am 
TONY L EICHSTADT 
EICHSTTL 
POLY 
304-863-2531 

( EATONMS ) 
( RAMSEY ) 

EID087668 
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INTEROFFICE MEMORANDUM 

Date: 
From: 

Dept: 
Tel No: 

TO: Distribution List 

Subject: Great News on Surfactant 

22-Jan-1993 12:23pm 
JAMES R LAWSON 
LAWSONJR 
PPD 
304-863-4618 

Bruce, this is terrific news. The favorable reports on both acute 
toxicity and bioaccumulation combined with prior work showing this 
surfactant should be suitable for FEP means that, for the first time, we 
have a viable candidate to replace C8 in much of "Teflon". Even better, 
the candidate would be produced internally, improving our overall cost 
position. 

We have been waiting on this toxicity assessment before commencing 
additional polymerization testing. I think the focus of work should now 
switch to our organization. Obviously, we will need pure material for 
testing. Can you provide us with pound quantities? 

The focal point for our internal efforts should be Roger Zipfel. Please 
contact him to develop our path forward . 

•.• Jim 

EID087669 



INTEROFFICE MEMORANDUM 

Date: 
From: 

Dept: 

21-Jan-1993 09:55pm 
Bruce E. Baker 

Tel No: 

BAKERBE AT A1 AT JLCL01 
DuPont Chemicals 
540-3490 

TO: Hsu-Nan Huang 
TO: K. Spencer Prowse 

cc: A. Charles Sobrero 
cc: James R. Lawson 

SUbject: C6-TBS: the rest of the story 

Folks: 

" ( HUANGH AT A1 AT JLCL01 ) 
( PP.OWSEKS AT A1 AT JLCL01 

( SOBRERAC AT Al AT WWPS ) 
( LAWSONJR AT Al AT WWPS ) 

Gerry Kennedy has finished his bioaccumulation testing on C6-TBS, and I have some good news, and I have some even better news. 

If you'll recall, the good news (I've attached the previous memo, which explains it in detail) was that C6-TBS was between 32 and 53 times less bioaccumulative in the liver of male mice than was 3M's ca product, in side by side comparison testing. As I said then, that was only half the picture: it said that C6-TBS was not as readily eliminated from the bloodstream into the liver, but could not say whether it was simply remaining in the bloodstream (and hence, still bioaccunulating). 
The better news is that the blood work on the mice is· finished. A detailed report on the overall picture is forthcoming, but I wanted you all to be aware of the information Gerry shared with me today. 

Essentially, what was done was to feed 3 groups of mice Eeals spiked with varying levels of C6-TBS and ca (the third group was a "control" group). we were then to allow up to 28 days of recovery, during which every 7 days blood samples were taken and ppm Fluorine in the blood was determined. As you will see, results were so good we halted the testing after the first 7 day sample was analyzed, to save unnecessary effort and expense. 
The results (in ppm Fluorine in the bloodstream, the a~erage of five animals for each data point) are as follows: 

Control 

Day "Zero" 
of Recovery 

0.30 

Day 7 of 
Recovery 

0.56 

EID087670 
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30 ppm diet 
C6-TBS 5.30 0.35 
30 ppm diet 
3M's ca 33.23 19.26 

300 ppm diet 
·c6-TBS 8.19 0.45 
300 ppm diet 
JM's ca 71.52 22.20 

Taken in combination, these results say that when equal doses are ingested by male mice, six to nine times more ca is found in the bloodstream than C6-TBS. Furthermore, the half-life of ca in the bloodstream appears to be around seven days, whereas the even at the highest concentration tested C6-TBS blood fluorine levels had returned to the control baseline in that same timeframe (Gerry's comment was that t-1/2 could have been as short as one day; it's tough to tell from the data because we had anticipated greater values and so did not take any samples between day zero and day seven). And finally, the liver data says that when the material does leave the bloodstream, somewhere between 30 and 50 times more of the ca winds up in the liver than does C6-TBS. 

Taken as a wbole. Gerry's conclusion was that C6-TBS is indeed measurably less bioaccumulative than ca. 
As I promised above, I'll be writing up a complete report very soon (with Gerry's assistance), and will have copies of this report sent to each of you when it is finished. 

Bruce 
Jim/Charlie-- I've left it to you to forward this note to other members of your organization, as you know much :better than I who specifically is interested on your end. 

EID08767I 
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Hsu-Nan/Spencer: 

Some good news just in on the C6 homologue of Zonyl TBS, and since I'll be out of the office this week, I thought I'd share it with you "before I go." 

Gerry Kennedy just sent me a plot of percent increase in liver weight (vs. control) as a function of ppm fluorosurfactant in the diet. He tested Zonyl TBS, the C6-TBS, and ·perfluorooctanoic acid (3M's "CS"). The results are encouraging. 
At the higher end of the scale, both TBS and the C6 version look good relative to ca. Specifically, at 100% increase in liver weight gain, the values look like this: 
ca 

TBS 

C6-TBS 

13.lppm 

378ppm 

70S ppm 

The key data are at 50% increase in liver weight, which shows the C6-TBS to be clearly better than the other two: 
ca 

TBS 

C6-TBS 

4.4ppm 

3ppm 

142ppm 

Even at 25% increase in liver weight, the comparison between ca and the C6-TBS is quite encouraging: 
ca 

C6-TBS 

ca 2ppm 

ca JOppm 

Gerry's cover note says: "CS = 30-SOX more potent than C6-TBS." 

Please note that this is only half the story: tbe percent fluorine· in the bloodstream work is still being done. At this · point. we can say it's clearly not accumulating in the tbe liver to tbe extent that ca does. Wbat we don't knOW yet is whether that's because it's staying in tbe bloodstream to a greater extent than CB, or whether in fact it's being eliminated mere efficiently. 

The blood testing should be finished soon: if it turns out to be as good as this result, we may in fact have found ourselves a less bioretentive fluorosurfactant. Keep those fingers crossed. 

000138 
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C-8 IN WASHINGTON WORKS DRINKING WATER 

Recent sampling of the four Washington Works drinking water wells have 
shown C-8 levels of 0.1, 0.5, 2.9 & 3.3 parts per billion. These values are 
surprisingly high but do not pose a health threat to our employees. 

The allowable exposure level of C-8 for our employees is set by our 
corporate AEL. This level is 0.01 mg/m3 or 0.56 ppb. This is an airborne 
control level. A control level for employee drinking water has not been set 
because such a control level was not deemed necessary. 

Exposure to C-8 is best understood by examining the AEL on a daily dose 
level basis. At the AEL an employee can be safety exposed to a 12 hour dose of 
0.10 mg of C-8. If an employee were to drink water with a C-8 level of 3.3 ppb 
he would only be exposed to a daily dose of 0.006 mg., or 1/20th of the AEL 
(note: C-8 is essentially fully absorbed by the human body if breathed or 
consumed). 

At this time all operating areas on site are in compliance to the AEL 
for airborne C-8 exposure. The slight additional exposure imposed by drinking 
water with C-8 levels of 3-4 ppb should not affect our compliance to the daily 
dose of C-8 allowed by the AEL. 

We should not get confused by the current CEG (Community Exposure 
Guideline) for C-8 in water of 1.0 ppb. This guide level is for exposure to the 
general public and not for the healthy workforce here on site. 

However, this situation should not be taken lightly. The site 
enviromental group and the C-8 team will endeavor to fully understand these 
recent sample results and provide you with future programs. 

Attached is the technical basis for the allowable dose exposure levels 
from Haskell. 

EID089421 
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DEPARTMENT OF COMMERCE, LABOR & ENVIRONMENTAL RESOURCES 

DIVISION OF ENVIRONMENTAL PROTECTION 

G..ston ~r10n 
Gov.mor 

1201 Greenbrier Street 
Charleston, 'NV 25311·1 088 David c. Callagnar 

Ditec:tor 
John M. Ratlson 

Cabinet s.cretaty 

Mr. W.M. Stewart 

July a, 1993 
Ann A. Spaner 
Deputy Director 

Sr. Environmental Control Consultant 
E.I. DuPont de Nemours and Company 
P.O. Box 1217 
Parkersburg, WV 26102-1217 

~~~' ~~~~ . ~v1;)'V Re: Solid Waste/NPOES Water 
Pollution Control Permit No. 
WV0076244, Dry Run Landfill 

1' \:'\~Dear Mr. Stewart: 

\ ~is agency's June 28, 1993 field review of the above facility 
\ revealed non-compliance with conditions D.1. and G.6. of the 

~~
~ above permit as excessive sediment has accumulated in the lower 

~ 
sedimentation pond. Also, the upper sedimentation pond is not 

~~ · being operated in compliance with Condition D.1. due to 
~ excessive sediment accumulation. Furthermore, the discharge from 
\A~ the lower pond, outlet No. 001, is causing a discoloration of the VI receiving stream, apparently due to an accumulation of algae 

within the pond. Therefore, the sedimentation ponds must be 
cleaned out and the cause of algal growth must be determined. To 
assist in determining the cause of algal growth, this agency 
requests that the outlet 001 be analyzed for Nitrite, Nitrate, 
Ammonia Nitrogen, Total Phosphorus, and BOO. 

To facilitate the cleanout of the lower sedimentation pond, this 
agency suggests that the upper sedimentation pond be cleaned out 
and subsequently placed into service during the cleanout of the 
lower pond. 

This agency also requests that the discharge from outlet No. 001 
be analyzed for acute toxicity as determined by percentage 
mortality (fourty-eight hour screeninq bioassay) to fathead 
minnows and Daphnia. Dissolved Oxygen concentration shall be 
determined prior to runninq the bioassay. 

Within thirty days of the date of this letter, your company 
shall submit 1) acute toxicity stinq results, 2) the above 
referenced laboratory analyses, d 3) a schedule for cleaninq 
out the upper and lower sedimen ation ponds. 

ElDOl2563 



Mr. Stewart 
Page two 

Should you have any questions concerning the above, please 
contact me at 367-2720. 

JGB/jb 

Sincerely, 

OFFICE OF WATER RESOURCES 

'Jcl·J Jl ~.&., 
Jonn G. Britvec, Geologist 
Industrial Branch 

cc: cindy Musser, Insp., Environmental Enforcement, Dist. VI. 
supervisor, Environmental Enforcement, Dist. VI. 

EIDOl2564 
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PROCEDURE FOR CLEANING OUT LOWER SEDIMENT AT DRY RUN LANDFILL 

1. In early August place bails of hay at the narrowest point of the hollow 
between the lower sediment pond and the active fill area to minimize sedimen 
going to the pond and out the outfall if it does rain. 

2. After the August monthly samples have been taken remove the drain plug 
from the lower pond overflow line and drain the lower pond. 

3. Allow the lower pond to dry out for approximately two weeks. 

4. Remove the sediment from the lower pond using a backhoe and a bulldozer. 
Landfill the sediment in the active landfill area. 

S. Measure the dimensions of the lower pond and note them on the a sketch of 
the pond. 

6. Replace the drain plug in the overflow line to place the lower sediment 
pond back in service. 

OOnJ· ·J. ·~ ... a"' '.J EID017107 
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INTEROFFICE HEHORANDOK 

Date: 
Froa: 

Dept: 
Tel No: 

1'0: Thomas R. Valdron 

Subject: Dry Run Pond. 

Tom, 

05-Aug-1993 01:3lpa 
RICHARD A KIRSCHNER, JR 
KIRSCHBA 
POVER & SERVICES 
(304) 863-2992 

( VALDROTR ) 

I'm sure you've seen Valt's and Ed's memos. Vhen you talk to Boso please be sure he knovs vhat's going on and vhat to expect. Also, if Kelvin doesn't think it vill do any harm, have him open the valve all the vay. The faster this stuff leaves, the better. That silt fence is looking better and better all the time. Is he eventually going to use one7 

Thanks, 

The •vorst" golfer around ••• 

EID017129 
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950 Gilliland & Mandel • Mortality In a PFOA Production Pt.ant 
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Mortality Among Employees of a Cl 

~ Perfluorooctanoic Acid Production 
Plant 

0 
0 
0 
0 
---l 
---l 

Frank D. Gilliland, MD, PhD 

Jack S. Mandel, PhD, MPH P ertluorooctanoic acid (PFOA) and its 
salt, ammonium pertluorooctanoate, 
are pertluorinated surfactants. Be
cause 9f their unique surface active 

Perjluorooctanoic acid (PFOA) has been found at low levels (10 to 100 
parts per billion) in sera of the general population and at higher levels in 
occupationally exposed workers. Although PFOA has been reported to be a 
promoter of rodent hepatocarcinogenesis and to alter reproductive hormones 
in humans and rodents. there is little information on human health effects 
associated with PFOA exposure. The present study examined the relationship 
between PFOA and mortality using a retrospective cohort mortality design. 
The cohort consisted of2788 male and 749 female workers employed between 
1947 and 1983 at a plant that produced PFOA. The all-causes standardized 
mortality ratio was . 75 (95% confidence interval [CI] •. 56 to .99) for women 
and .77 (95% CI .. 69 to .86) for men. Among men the cardiovascular 
standardized mortality rate was .68 (95% CI. .58 to .80) and the all
gastrointestinal diseases was .57 (95% Cl •. 29 to .99). There was no signifi
cantly increased cause-specific standardized mortality ratio for either men 
or women. Ten years of employment in exposed jobs was associated with a 
3.3-fold increase (95% Cl. 1.02 to 10.6) in prostate cancer mortality com
pared to no employment in PFOA production. There were only six prostate 
cancer deaths overall and four among the exposed workers; thus, the results 
must be interpreted cautiously. If prostate cancer mortalit}' is related to 
PFOA. PFOA may increase prostate cancer mortality by altering reproductive 
hormones in male workers. 

From the Division of Environmental and Occupational Health, School of Public Health, 
University of Minnesota, Minneapolis, Miuesota (Dr Ciillil.and, Dr MaDc:lel); aDd Deputment 
of Internal Medicine, Occupational and Environmental Medicine Section, St Paul Ramsey 
Medical Center, St Paul, Minnesota (Dr Ciillil.and). 

Address com:spondence to: Frank D. Ciillil.and, MD, Univmity of New Mexico School of 
Medicine, New Mexico Tumor Rqisuy, 900 Camino de Salud NE, Albuquerque, NM 87131. 

0096-1736/93/3S09~S0$03.00/0 
Copyriaht C by American Colleae of Occupational and Environmental Medic:iDi 

properties they are used in a large 
number of industrial applications and 
consumer products including plasti
cizers, lubricants, wetting agents, and 
emulsifiers.•·' Despite their wide
spread use, little is known about po
tential adverse health effects. 

PFOA induced marked hepatomeg
aly and peroxisome proliferation in 
rodent livers. J-& The chemically di
verse group of xenobiotics that induce 
peroxisomes is of concern because of 
its association with nongenotoxic he
patocarcinogenesis. J-lo PFOA did not 
produce an increased number of hep
atocellular carcinomas in a 2-year rat 
feeding study. 1 Howe .. ·er, biphasic 
(initiation and promotion) and tri
phasic (initiation, selection, and pro
motion} hepatic carcinogenesis stud
ies in rodents have shown significantly 
increased numbers of carcinomas in 
the PFOA-treated rats. ••.u It has been 
suggested that the marked rodent hep
atomegaly produced by PFOA is a 
marker for carcinogenic potential. 1

' 

The observations of increased Leydig 
ceU tumors in a 2-year rat ~FOA feed
in& study and of disruption of the 
hypothalamic-pituitary-gonad axis in 
PFOA-treated rats• are consistent with 
the hypothesis that PFOA-associated 
tumors are mediated by a hormonal 
nongenotoxic mechanism. 

PFOA bas a long half-life in hu
mans. A study of occupationally ex
posed workers showed that the half
life in men is greater than 1.5 years}• 
Hence, accumulation of PFOA may 
occur from small, frequent PFOA 
doses. PFOA in the serum of the gen-

EID088658 
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era! populations of industrialized 
ccuntries1,_ 1, E: llkeh; m he Ulc result 
of an accumwation or smau PFOA 
doses. 

No health problems related to 
PFOA exposure were observed in a 
cross-sectional study among workers 
employed at the PFOA production 
plant. •• Cross-sectional stud.ic:; of 
PFOA-exposed workers at this plant 
have shown that PFOA was associated 
with decreased free testosterone and 
increased estradiol. :zo 

To determine whether 1nortality 
from any cau~ was a~arerl with 
occupational exposure to PFOA, a ret
rospective cohort mortality study was 
conducted at a plant that has pro
duced PFOA since 1947. 

Methods 
The plant consists of several divi

sions, with PFOA production re
stricted to the Chemical Division. A 
number of other specialty chemicals 
have been produced in this division. 
The study cohort consisted of workers 
who were employed at the plant for at 
least 6 months between Jan I, 1947, 
and Dec 31, 1983. Data were ab
stracted from plant personnel records, 
which were maintained on all workers 
ever employed at the plant. Vital 
status was ascertained from the 
Social Security Administration for the 
period 1947 to 1982 and from the 
National Death Index for the period 
1979 to 1989. All workers with un
known vital status were traced using 
a variety of tracing strategies such as 
directory assistance, Metronet and 
TRW searches, reverse directories, 
motor vehicle registration lists, con
tacting neighbors and relatives, and 
the post offices. Death certificates 
were obtained from the appropriate 
state health departments for those 
identified as, or presumed to be, de
ceased. Infonnation concerning the 
data and cause of two deaths which 
occurred outside the United States 
was obtained from family members. 
A nosologist coded the death certifi
cates for underlying cause of death 
according to the International Oassi
fication of Diseases, 8th revision. The 
reliability of the coding was evaluated 
by resubmitting a random sample of 

death certificates for coding by the 
SIU!!e ncsak~~- rr: the- :.:::: d~tt- ~
tificates from 1970 to 1989 resubmit
ted to the nosologist for lCD coding, 
there were no changes in the major 
categories of cause of death. 

Workers were categorized as ex
posed or unexposed to PFOA based 
on their job histories. Exposed work
ers were defined as all workers em
ployed for 1 month or more in the 
Chemical Division. Unexposed work
ers were employees who either never 
worked in the Chemical Division or 
worked in the Chemical Division for 
less than 1 month. Cumulative expo
sure to PFOA was estimated using the 
surrogate measure of months of 
Chemical Division employment 

The observed numbers of cause
specific deaths were compared to the 
expected numbers of deaths obtained 
by applying sex- and race-specific 
quinquennial age, calendar period, 
and cause-specific mort:ility rates for 
the United States and Minnesota pop
ulations to the distribution of ob
served person-time.21 .ll Becaus: less 
than I% of plant employees were non
white, white male and white female 
rates were used for comparison. For 
women, only United States rates were 
used because cause- and calendar 
period-specific Minnesota rates for 
women were not available. The effects 
of latency, duration of employment, 
and work in the Chemical Division 
were examined using stratified stand
ardized mortality ratio (SMR) anal
yses. CaUS~:-specific mortality rates 
were compared between exposed and 
unexposed workers using stratified 
SMRs.n SMRs were calculated for 

TAa£1 

men based on US and Minnesota 
Wnlte ~UI)~ !!!·:;~..!.li!;' ~~ for th."ee 
latency intervals (tO, IS, and 20 yean) 
and three categories of duration of 
employment (S, 10, and 20 years). 
The SMRs were calculated using the 
program developed by Monson. 22 -

The relative risk (RR) and 95% 
confidence interval (CI) for deaths 
from all causes, cancer, cardiovascular 
diseases, and other selected causes 
were estimated using proportional 
hazard models. 2u' The time to event 
or censoring was defined as time from 
tint employment to event or to De
cember 31, 1989. In models for spe
cific causes of death, deaths from 
other causes were censored at the time 
of death. Age at first employment, 
year of first employment, and dura
tion of employment were included as 
covariates in the model. The analyses 
were stratified by gender. The appro
priateness of the proportional hazard 
assumptions was tested using strati
fied models with graphical analysis of 
loa (-log[survival]) versus foUow-up 
time relationships and models that 
~ the significance of a product 
term between exposure and loa fol
low-up time. 15.26 Proportional hazard 
calculations were conducted using 
SAS.25 

Results 
A total of 3531 workers employed 

at the plant between Jan 1, 1947 and 
Dec 31, 1983 were identified from 
company records. Six workers who 
had incomplete employment records 
were excluded from the study. The 
cohort consisted of 2788 (79%) men 
and 749 (21 %) women (Table 1). Men 

Characteristics of Female and Male Employees, 1!M7-1989 
Chemic~~~ ~ 

Total DlvWon DlvWon 

Female Male Female ..... Female Male 
Number of war1cn 2<45 1331 504 1448 7<49 2788 
Penon-years of ob- 6029.0 33385.3 13280.4 3n32.4 19309.4 71117.7 

UMition 
Mean folow-4.11) (y) 24.8 24.8 2!.4 28.0 25.8 25.5 
Melt\ • at empoy- 28.8 25.8 28.8 28.9 27.6 27.3 

"*It (y) 
1963.0 ....., ~of death 1865.0 1H3.8 1982.8 1982.3 1963.5 

....., yur of death 1981.3 1878.3 1979.2 1978.1 1979.6 1978.2 
MNn • at death (y) 58.7 54.2 54.4 58.1 55.4 56.4 
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contributed 71,117.7 person-years of 
observation, which were equally di
vided Cc-..\·ee:. ~= C=:=fc;.! !:.':·f&ca 
ana non-Cnem1caJ Division. Women 
contributed 19,309.4 person-years, 
two-thirds of which were in the non
Chemical Division. 

Vit.ai staL~ was obwnc:U fot IVO% 
of the cohort (Table 2). There were SO 
deaths among the women ( 11 in the 
Chemical Division cohort and 39 in 
the non-Chemical Division cohort) 
and 348 deaths among the men (148 
deaths in the Chemical Division 
group and 200 in the non-Chemical· 
Division fU'C)up). Death certificates 
were obtained for 99.5% of deaths. 

For women, the SMR for all causes 
of death (SMR • . 15; 95% CI, .56 to 
.99) was significantly lower than ex
pected (Table 3). There was no asso
ciation with duratio:l of employment 
or latency for deaths from all causes, 
cancer, and cardiovascular diseases 
(data not shown). Mortality among 
Chemical Division women was less 
than expected. In Chemical Division 
women, the all-causes SMR was .46 
(95% CI, .23 to .86) and the cancer 

TABLE 2 

SMR was .36 (95% a, .07 to LOS). 
The all-auses SMR for the non
Cbemical tl'tvtsi~~ ~."OCe~ ~ .. ~! 
(~~':ill Cl, .04 to Li4) and the cancer 
SMR was .91 (95% a, .49 to 1.52) 
(data not shown). 

Usin& Minnesota rates for compar
ison, the SMR for men for all causes, 
for cardiovascular diseases, and for all 
gastrointestinal diseases was sign.ifi
cantly less than 1 (Table 4). None of 
the cause-speci.fic SMR.s was Jar&e nor 
was any significantly different from 1. 
The results were similar when the ex
pected numbers of male deaths were 
based on US mortality rates. For the 
three latency intervals, the SMRs for 
deaths from all causes ranged from 
.15 to .77. For all cancers, the SMR.s 
ranged from 1.06 to 1.12 and were 
nonsignificanL 

Among men, the~ was no associa
tion between any cause of death and 
duration of plant employmenL The 
all-auses SMRs were .86 (95% C1. 
.72 to 1.01) fer the Chemical Division 
group and .69 (95% a, .59 to .79) for 
the non-Chemical Division croup 
(data not shown). The SMRs for pr.JS-

Vital Status and Cause of Death Ascertainment among Female and Male 
Employees, 1947-1989 

Chemlcel Dlvl•lon Non-chemical Dlvl1fon Total 
VItal 

Femele Mele Femele Male r=.tnels Male Statui 
No. % No. % No. %. No. % No. .. . .. No. "' Alive 234 95.3 1191 88.9 465 91.6 1249 86.2 699 93.3 2«0 87.5 

Dead 11 4.7 148 11.1 39 8.4 200 13.8 50 Ei.7 348 12.5 
Total 245 100.0 1339 100.0 504 100.0 1«9 100.0 749 10C.O 2788 100.0 

TABLE 3 
Observed (Obs) and Expected (Exp) Deaths, Standard"Ized Mortality Ratios (SMR) 
and 95% Confidence Intervals (CI) for 749 Female Employees 

CauH of Death Oba Exp SMR 

All causes so 66.74 0.75 
cancer 11 23.04 0.11 
~ 2 4.54 0.44 
Respiratory 4 4.72 0.95 
Breast 3 5.87 0.51 
Genital 2 3.37 0.59 
Lymphopoietic 3 2.04 1.47 

Cardiovascular 10 12.39 0.81 
Cerebrovascular 3 3.51 0.88 
Gutrt*lteltNI 3 3.41 0.88 
lnjLries 4 6.23 0.84 
&ic:ide 1 1.78 0..56 

IS% Cl 

0.58-.99 
0.42-1.14 
0.05-1.51 
0.26-2.43 
0.1o-1.49 
0.07-2.14 
0.30-4.29 
0.48-1.29 
0.01-4.80 
0.18-2.57 
0.17-1.84 
0.01-3.13 

tate cancer were 2.03 (95% CI, .SS to 
4.59) in the Chemical Division group 
cc .:e (9!% c-~ .~7 :: l 09} ir. the 
non-Chemicai Division cohort In the 
Chemical Division group, there were 
4 observed and 2 expected deaths 
from prostate cancer. There was no 
significaut associauon bcaween any 
cause of death and latency in either 
exposure group. For the Chemical Di-. . . 
VlSlon cohort, the prostate cancer 
SMR was 1.61 (95% CI, .32 to 4.70) 
in the greater than 1 5-year latency 
group. 

Table S presents the final propor
tional hazard model for all-causes, all
cancer, and prostate-cancer mortality 
among the 2788 male workers em
ployed for more than 6 months. The 
estimated relative risk for all-ause 
mortality for a 1-year increase in age 
at fli'St employment was 1.08 (9S% 
a, 1.07 to 1.09). Year of first em
ployment and duration of employ
ment were negatively associated with 
deaths from all causes. The risk asso
ciated with months employed in the 
Chemical Division was small and 
nonsignificant. 

In the final prostate cancer mortal
ity model, length of em.,loyment in 
the Chemical Division was positively 
and significantly associated with pros
tate cancer risk. The relative risk for 
a 1-year increase in Chemical Divi
sion employment time was 1.13 (95% 
CI, 1.01 to 1.27) For 10 years' em
ployment in the Chemical Division, 
the relative risk was estimated to be 
3.3 (95% a, 1.02 to 10.6) compared 
with workers never employed in the 
Chemical Division. Age at first em
ployment was positively associated 
with prostate cancer mortality. Length 
of time employed in the Chemical 
Division was not significantly related 
to mortality from lung cancer, gas
trointestinal cancer, pancreatic can
cer, or diabetes mellitus. · 

Discussion 
This was the first retrospeCtive co

hort mortality study of workers em
ployed in a PFOA production planL 
Mortality from all causes in both men 
and women was significantly less than 
expected. Because of the healthy 
worker etTec:t, internal comparisons 
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TABLE 4 
Deaths a.,d Standatcfi?e<i Morr.ar.r. •• F!e.uat (SMR) Based on •-AII"olieSOt§ Wh.1e Male 
Rates, A.T.c;lfi ~;&6 r.ti.&.ie t;-r,~. 1941-i~i;g, aile 1339 Men Ever Employed 
In the Chemical Division, 1947-1989 

AI causes 
Cancer 

Gastrointestinal 
Colon 
Panaus 

Respiratory 
L,u,g 

Prostate 
Testis 
Bladder 
LymphOpoietic 

cardiovascular 
CHD• 

C«ebrovasaAar 
AI gasti'Qintestlnal 
AI respiretety 
Diabetes 
Injuries 
Suicide 

Oba . Exp 8MR 15% Cl Oba 
347 450.79 o.n o.&9-0.86 148 
103 97.29 1.05 0.86-1.27 40 
24 26.78 0.90 0.57-1.33 9 
9 9.42 0.98 0.44-1.81 4 
8 5.58 1.43 0.82-2.83 4 

31 30.42 1.02 0.88-1.45 12 
29 28.94 1.00 0.87-1.44 11 
8 8.07 0.99 0.38-2.15 4 
1 o.92 t.09 o.o1-e.05 1 
3 2.18 1.37 0.28-4.01 1 

13 12.07 1.09 0.57-1.84 5 
145 212.19 0.68 0.58-0.80 54 
110 159.09 0.89 0.57-0.83 43 
10 24.88 0.60 0.32-1.02 4 
12 21.13 0.57 0.29-0.99 8 
13 21.75 0.60 0.32-1.06 7 
8 6.52 1.23 0.53-2.42 3 

38 47.74 0.80 0.58-1.08 31 
12 15.09 0.79 0.41-1.39 10 

"CHO, COI'onaty and ather0$derotic he&rt disease. 

Men Employed In 
Cbemlcal Dfyfalof'l 

Exp SMA 15% Cl 

172.98 0.86 0.72-1.01 
38.31 1.10 0.78-1.50 
9.n 0.92 0.42-1.75 
3.48 1.15 0.31-4.01 
2.04 1.98 0.53-5.01 

11.28 1.07 0.55-1.88 
10.70 1.03 0.51-1.84 
1.97 2.03 0.55-4.59 
0.44 2.28 0.03-12.86 
0.75 1.33 0.02-7.40 
4.78 1.05 0.34-2.45 

78.85 0.70 0.53-0.92 
57.74 0.74 0.54-1.00 
8.53 0.47 0.13-1.20 
8.27 0.97 0.42-1.91 
1.n o.s1 o.38-U7 
2.55 1.18 0.24-3.44 

31.72 0.98 0.86-1.39 
6.99 1.43 0.68-2.83 

were made between Chemical Divi· 
sion and non-Chemical Division em
ployees. There were no significantly 
elevated SMRs in Chemical Division 
or non-Chemical Division employees. 
However, prostate cancer mortality 
was associated with length of employ
ment in the Chemical Division in pro
portional hazard analysis. Ten years 
of employment in the Chemical Di
vision was associated with an esti
mated 3.3-fold increase (95% Cl, 1.02 
to 10.60) in prostate cancer mortality. 

The use of prostate cancer mortality 

to assess the association between 
PFOA and prostate cancer occurrence 
is problematic. Age-adjusted prostate 
cancer mortality rates from 1983 to 
1989 (949 per 100,000) were only 
25% of the incidence rates (99.4).2

' 
This low proportion of deaths among 
cases attributed to prostate cancer re
flects the high risk of death for com· 
pctins causes for this disease of elderly 
men. Given the small number of ob
served deaths from prostate cancer in 
the study, and the observed difference 
in incidence and mortality rates, the 

TABlE 5 

·-
sugested association between PFOA 
exposure wd prw..ate C"'..nce- :nl:.Sr be 
viewed a hypotil~ JClletati.n& lDG 
should not be overinterpreted. The 
association may be real, may have 
been a chance finding, or may be the 
result of an unrecognized environ
mental factor. However, the biologic 
plausibility for any association be
tween PFOA employment and PI'O$
tate cancer is provided by animal tox
icologic and human epidemiologic 
data that sbow an association between 
PFOA and reproductive hormone 
cha.D&es. 211 

The. all-causes, all-cancer, and all
cardiovascular monality among 
women was less than expected in the 
overall cohort. The low SMRs are 
most likely to be a result of the healthy 
worker effect. Latency and duration 
of plant employment did not have a 
strons relationship with the healthy 
worker effect. 

The interpretation of this study re
quires consideration of methodologi
cal issues. SMRs for the subsroups of 
workers are not strictly comparable. 
We attempted to calculate standard
ized rate ratios; however, the rates 
were based on small numbers and pro
duced unstable ratios. Estimates of 
PFOA exposure were based on job 
history, and catcaorization of workers 
into ever versus never employed in 
the Chemical Division may not reflect 
the biologic effective dose of PFOA. 
PFOA exposure was apparently wide· 
spread amons employees not directly 
exposed to PFOA, 14 and the exposure 
categorization may misclassify work· 
ers as unexposed when they were ex· 

Proportional Hazard Regression Model of Factors Predicting Mortality among All Male Employees• 
AI CauMa of Death Cancer Duthe Proatala Cancer Deelha Vertable 

I II(#) ,. ARt I ·le(#) ,. RAt I IE(M 
Year of tlrst -o.ss 0.009 0.0001 0.948 -o.031 0.019 0.11 O.&e9 0.010 0.081 
~t 

Age at first em- 0.079 0.008 0.0001 1.08 0.078 0.011 0.0001 1.081 0.082 0.045 ployment (y) 
Duration ol em- -o.34 0.001 0.0001 0.967 -o.028 0.009 0.002 0.972 -o.07 0.052 Pbyrnent (y) 
Months In 0.001 0.001 0.24 1.001 0.002 0.001 0.2 1.002 0.01 0.005 chemical dlvl-

lion 

• Abbreviatlona used n: I. regrealon .,.,.net«; SE(M, ltancWd .-rot of the slope pnmeter; RR, relative rtsk. t Relettve rtsk fer one Ldt c:Nnge In II ~dependent varl.lble. 
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posed. Such misclassification would 
be tll.;:¢.:ted tc t,ias the effect estimates 
toward the null if increased exposure 
increases death rates. Months em· 
ployed in the Chemical Division may 
better reflect the biologic effective 
des:: bcczu!~ cumulative exposu:rt' re
flects the bioaccumulation of PFOA. 
Workers were exposed to many other 
xenobiotics, such as benzene and as
bestos, during their employment at . 
the plant. However, none of these ma· 
terials bas been associated with pros-• tate cancer. 

Although the mean age at first em· 
ployment anci mean year of first em· 
ployment are similar in the Chemical 
Division and non-Chemical Division 
cohoru of men and women, the com· 
parisons of the rates of disease are 
confounded by differences in the dis
tribution of age at risk. The use of an 
internal comparison group may re· 
duce, but not eliminate, confounding 
if the internal comparison groups 
have different distributions of these 
time factors. Because the disease oc· 
currence relationship is defined in 
terms of cumulative exposure, the 
true effect of PFOA exposure may 
have been biased toward or away from 
the null by uncontrolled confounding 
by time factors. :u' 

Further researc~ is needed to eval· 
uate and confirm the association be· 
tween PFOA and prostate cancer. The 
findings in this study are based on a 
small number of cases and could have 
resulted from chance or unrecognized 
confounding from exposure to other 
factors. Studies of prostate cancer in· 
cidence in this and other PFOA-ex· 
posed work forces may clarify the sug· 
gested increase in prostate cancer risk. 
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DECEMBER 8- 10, 1993, 48 HOUR STATIC ACUTE DEFINITIVE 

INTRODUCTION 

AH&M Environmental, Inc. conducted a 48 hour static acute bioassay to determine the 
toxicity of a landfill leachate collected by E. I. DuPont, Washington Work.s. A grab sample was collected on December 7, 1993. The sample was tested for toxicity using the fresh water 
organism, Daphnia pulex. F.. I. DuPont, Washington Works is located in Parkersburg, 
West Virginia 26102. The test was conducted on December 8 • 10, 1993. 

DJLUTlON WAlES 

The dilution water used to perform the definitive toxicity test was moderately hard synthetic 
freshwater that is favorable to the aquatic organisms used in the test. The moderately hard 
synthetic fresh water is prepared according to EPA protocol "Methods Cor Measudna the 
Acute Toxicity of Effluent and Receiving Water to Freshwater and Marine Oaan1sms, 
EPA/600/4--90/027." The water is allowed to aerate for 24-48 hours prior to use in a test. 
Water quality analysis is conducted on the dilution water and if at any time water quality is 
not adequate, an additional batch will be prepared or an alternate source will be chosen. 

LEACHATE SAMPLE: 

The sample collected was a grab sample collected on December 7, 1993. The sample was 
collected by DuPont Washington Worla personnel. refrigerated, and picked-up by AH&tM 
Environmentalt Inc. on Doc:embcr 8, 1993 at approximately 1100 hours. The effluent was translucent and had an orange color. An odor was observed and a small amount of sediment was present. The receiving temperature of the sample was 12.4C. Samples were stored at 
4C and were used in the test prior to the 36 hour holdint time. 

WVDEP 02~ 



Pase 2 

TEST \-1ETHODS: 

A definitive to;(icity test was performed for E. I. DuPont, Washington Works according to EPA protocol "M!#thod.s for Measurlni the Acute Toxicity of Effluent and Rec.eivin& 
Waters to k'mhwater and Mar-ine Qnanisms, EPA/600/4-90/027". Using a O.S dilution series, a con~ntration range of 100%, 50.0%, 25.0%, 12.5%, 6.25% and 0% (control) was 
used to test the toxicity of the sample. 

The test vessels were 30 ml plastic disposable test vessei5. The test volume was 25 rnl. 
Upon receipt, samples are logged in, assigned an AHM test number and initial parameters 
are recorded. The test concentrations are then mixed and decanted to the test vessels. Each 
test vessel is randomly distributed and at least 20 organisms of a given species are e;(poS<:d to 
each effluent concentration, five (5) per replicate. 

The test data measured in the tests are biological, chemical and physical data. 
Death/mortality is the effect measured in the acute test. Mortality o( the test chambers are 
monitored for early mortality during the first few hours, and only every 24 hours thereafter. Chemical and physical data (ie., pH, conductivity, dissolved oxygen and temperature) are 
measured at a minimum in all test concentrations every 24 hours. Total alkalinity and total 
hardness are measured in the controls and in the highest concentration at the beginning of the 
test. 

The test temperature range is 25+/-lC. Dissolved oxygen is not allowed to exceed below 
40% saturation. If however, the sample hcu a high oxygen demand and the test 
concentrations exhibit dissolved oxygen levels less than 40% saturation, aeration of all test 
chambers will ~ur prior to introducing organisms to the test chambers. 

The test organisms used in the test were 1-24 hour Daphnia pult."C w.hich were cultured at 
AH&M Environmental, Inc. Daphnia pulex adults were isolated on 12/07/93 and received 
on 12/08/93. The Daphnia neonates produced are believed to be disease free and in the best 
of health. AH&.M Environmental, Inc. performs reference toxicant testing and maintains a 
control chart for the Daphnia neonates cultured in bouse to assess the health of our cultured 
organisms and the techniques applied by the technicians. 

RF.StiLTS; 

The adverse effects measured in the 48 hour definitive test for E. I. DuPont, Washington 
Works was death/mortality. At 48 hours 15 ~ mortality occurred in the 100%, S% mortality 
occurred in the SO", and 0% mortality occuliCd in the 25", 12.S%, 6.25% and 0% 
(controls). The LCSO for Washington Works sample was > 100". The Acute Toxic Unit 
Wa5 not measurable. See Section V, of the Test Summary for Daily Percent Mortality. All 
Chemical analysis of eftlucnt and dilution water are in appendix A. A copy of the 
laboratory bench sheet is in appendix B. 
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AH&~f L~O~~lENTAL, INC. 
6404 MacCorkJe Avenue, SW 

St. Albans, West Virginia 25177 

TEST SlJMMARY SllEET 

Page 3 

F ACll.ITY: _E.:... ....... I._.D::..:~u~.:..P~on:.:.at ____ _ CO~TACT:_J~im~Y~o=AA~-----
Washington Works 

ADDRESS: ~Pu~ke~r~sb~u~rg~--------- OUTFALL NO: __________ __ 

West Yiriioia 26102 NPDES NO: ... wv .......... ____ _ 

mEPHONE NO: C)04l 863-4633 SAMPLE ID: Landfill Leachate 

TEST DATE: 12/08·1 0/93 REPORTDAT£:_1~2/~20~/~~~----

I. SA.'\1PLE 1NFOR.\1ADOS 

A. Method of Sample Shipment: AH&M EnvironmentaL Inc. courier 

B. Condition Upon Arrival At Labqrtory: 

1. Temperature ___,jll,82.,1..;;;. 4~C..._ __ _ 
2. pH 8,25 Std Units 
3. Chlorine 0 m &11 
4. Conductivity SOO umbos 
S. DO 10.1 m1/l 
6. Appearance Translucent. oranae colored liquid, odor present. and i 

small amount of Kdi ment 

C. Collection Dates: 12/07/93 

D. Collection Location: ~P .... o,..· o..._r -=to"-d_i_sc=:,t,jh_ul.tlai:Z:e ______________ _ 

U. DU .. L"'ENT ~k'ORMADON 

A. Method of Diluent Shipment: Not applicable RBpared inhouse 
B. Treatment of Diluent: Moderately hard synthetic fr~hwater prepared to EPA 

Protocol 60()/4-901027 • 
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AH&~I ENVIRONMENTAL, L'iC. 
6404 ~IacCorkie .~venue, SW 

St. Albans, West Vlrg.inla 25177 

TEST StJMMARY SHEET 

C. Condition of dilution water 

l. 
2. 
3. 
4. 
s. 

Temperature 
pH 
Chlorine 
Conductivity 
DO 

25.4 c 
8.07 Std Units 

0 mcll 
300 umhos 
8.0 mg!] 

Page 4 

6. Appearance .Iranstucent. colorless li~ujd. wjth no scdiment.and/or 
or 

D. Collection/Preparation Dates: .... 1.,.2~/0ul.L.o/93"""----

E. Collection/Preparation Location: AH&M Environm~ntal. Inc. 

Ill. TEST STUT 

A. Test Organism: Daphnia gu[a 

B. Age: <24 hrs Isolated 12/07/93 

C. Test Vessel Size: _..,3l'.O..~.~m.,..l ____ _ 

D. Test Volume: _ _.2,S_..m,&t,l ____ _ 

E. No. of Replicates: __L. 

F. No. of Organisau per Replicates: -ln. 

G. Test Datcstrimes: Beginnina Date: 12/08/93 Time: 1210 
Ending Date: 12/10/93 Time: 1210 

H. 100% Effluent at 0 Hours 

1. 
2. 
3. 

Chtorlne Initial 0 m1n 
Salinity Initial 0 PlX 
pH Initial 8.19 std. units 

Adjusted Not AwHcahie 
Adjusted Not Apgligble 
Adjusted Not Appli<;able 

WVDEP 029 
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AH&M E~VIRONME..'ITAL, l:.'lC. 
~ ~IacCorkle A venue, SW 

St. Albans, West Vlf"ilnia 25177 

TEST StJMMARY SHEET 

Alkalinity 268 m&Jl 
Hardness 200 malt 
Conductivity 600 umbos 

4. 
s. 
6. 
7. DO Initial 8.1 mill 

Aeration Period (if necessary) 
Adjusted Not Agplicable 

Not Ap;plicabte 

I. DILUENT at 0 Hours 

1. 
2. 
3. 

pH Initial 8.05 std. unjts 
Salinity Initial ~O,.on~¥~~-t __ _ 

Adjusted Not APl)liCable 
Adjusted Not AQplicabte 
Adjusted Not Applkahle DO Initial 8.0 mifl 

Aeration Period (if necessary) Not A~licablc 
4. 
s. 
6. 

Alkalinity 62 mall 
Hardness __..94~m~a~/l..__ __ _ 
Conductivity 310 umbos 

IV. TEST R F.SULTS 

A. Test Acceptability 

1. Control Survival __....100~%~~...--__ 
2. Average Weight per Control Organism-~ 

B. Statistical Analysis 

1. Method of Statistical Analysis Not Ap;pljgble 
2. 48 Hour LCSO > 100$ 
3. 9S I tower and Upper Confidence Intervals Not Awlicable.. 

C. TU. 
1. TU. • 100/LCSO = 100/> 100% • AA (Below detectable) 
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AH&M E..'"'VIRO~~IEJ."'lTAL, lNC. 
6404 MacCorkle Avenue, SW 

St. Albans, West Vlrainia 2!177 

TEST SlJ"%\1AR Y SHEET 

Page 6 

V. TABLE 1 DAU.Y PERCENT MORTALITY TEST CONCENTRATION 

HOl"R CONTROL 6.2!~ 12.5~ 25.0,. !0.0~ 100.0~ 

0 0 0 0 0 0 0 
24 0 0 0 0 s 15 
48 0 0 0 0 s 15 

VI. COMMENTS 

WVDEP 02~ 
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~ ----·--
HASKELL LABORATORY 

FOR DUPONT USE ONLY 

LIMITED DISTRIBUTION 

This review reflects the available toxicity literature, both published and unpublished. Studies have not been evaluated for scientific merit. Contact Haskell Laboratory if you have questions. 

Common Name: Ammonium Perfluorooctanoate (APFO) 

Chemical Name: Octanoic acid, pentadecafluoro-, ammonium salt 

Synonyms: C-8 
FC-143 

CAS Registry No.: 3825-26-1 

Chemical Structure: 

-

0 
" CF3 -CF2 -CF2 -CF2 -CF2 -CF2 -CF2 -C-O- NH4 + 

Physical Properties (5): 

Description: 
Molecular Weight: 
Boiling Point: 
Melting Point: 
Bulk Density: 
Vapor Pressure: 
Flash Point/Flammability: 
Explosive Limits: 
Solubility: 

Conversion Factors: 

Light-colored powder, slight odor 
431 
Sublimes @ 130°C 

0. 6-0. 7 g/mL 
7 x 10-5 mm Hg @ 20°C 

Soluble in water, ethanol and 
acetone 
1 mg/L • 57 ppm 
1 ppm • 17.6 mg/ml 

This literature search contains 
23 pages of text and 62 references. 
An * in the left margin indicates 
new data added at this update. 

This search was prepared by 
Richard c. Graham. See the last 
page of this document for its 
updating hi~tory. 

EID087793 
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Exposure Standards: 

DuPont AEL • 0.01 mg/ml (8-hour TWA), skin 

* DuPont Community Exposure Guideline (air) (CEG.) • 0.3 ug/ml 

*DuPont Community Exposure Guideline (water) (CEGv) • 1·ug/L 

* A~GIH TLV • 0.1 mgjml, skin 

DOT Classification: 

None 

EPA F.CRA Status: 

None 

FDA Status: 

None -
TSCA Inventory: 

Yes 

TOXICITY 

Summar::t: 

c-8 has moderate acute oral toxicity with an LDSO in rats of 
470 mg/kg. An aqueous paste of C-8 produced mild to moderate 
irritation on the skin of rabbits. Clinical signs of toxicity 
were seen at doses as low as 1500 mg/kg. Instillation of the 
solid material into the rabbit eye produced moderate corneal 
opacity, iritis and conjunctivitis. The ocular effects gradually 
receded. Prompt washing of the eye reduced the effects and these 
eyes recovered more quickly. By the acute inhalation route, C-8 
is highly toxic with a four-hour ALC in the rat of 0.8 mg/L. In 
a two-week subacute inhalation study performed at 11 and 83 
mg/ml , liver degeneration, enlarged livers and increases in liver 
enzymes were observed at both concentrations. A s~cond study was 
run at 1, 7.6 and 83.9 mg/ml. No compound-related effects were 

_seen in the rats exposed at 1 mg/ml. Exposure-related mortality 
was seen at the high level of exposure. Additionally, 
macroscopic and microscopic liver pathology was observed in the 
animals exposed at 7.6 and 83.9 mg/ml. These liver effects 
appeared to be reversible. Subacute studies by the oral and skin 
absorption routes of administration confirm the effects of C-8 on 
the liver. In two chronic feeding studies in rats, C-8 produced 
an increase in the incidence of tumors in the liver, pancreas, 
and testis. C-8 was not teratogenic in tests by inhalation and 
gavage and was not mutagenic in the Ames test. 

-2-
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A. Acute 

1. oral 

• ALD (rat) - 480 mg/kg (3.18). 

• ALD (rat)- 670 mg/kg (3.1,3.5). 

* • LD50 (rats)- 390 mg/kg (11.10) .. 

• LD50 (male rats) • 470 mg/kg (3.15). 

• LD50 (female rats} - 482 mg/kg (3.15}. 

• LD50 (rats} - 540 mg/kg (5,12). 

• LD50 (~ice) • 457 mg/kg (3.16). 

• LD50 (male guinea pigs} • 178 mg/kg (3.14). 

• LD50 (female guinea pigs) • 217 mg/kg (3.14). -• c-8 was slightly toxic when administered in single 
oral doses to the following groups of rats: wean
lings (21 days old): males, LD50 • 573 mg/kg and 
females, LD50 - 580 mg/kg; young adults (approx
imately eight to ten weeks old): males, LD50 • 470 
mg/kg and females, LD50 • 453 mg/kg; older rats: 
males, LDSO • 336 mg/kg and females, LDSO • 343 
mg/kg; newborn(< two days old}: males, LDSO • 243 
mg/kg and females, LDSO • 258 mg/kg. Toxicity in 
regards to the sex of the rats showed no significant 
difference. However, newborn (<two days old) and 
older rats had lower LDSO values than weanlings or 
young adult rats (3.32). 

• c-8 is moderately toxic when administered orally to 
yo.ung adult male and female rats that· were .untreated 
or surgically-modified (ovarectomized or castrated). 
Its LD50 is between 400 and 491 mg/kg of body 
weight. No changes in liver weight to body weight 
ratios were seen in female rats given single doses 
of up to 200 mg/kg (ovarectomized or normal). A 
single oral dose of either 100 or 200 mg/kg produced 
an increase in liver weight of male rats. 
Castration reduced the magnitude of the liver weight 
increase but rats castrated and given 200 mg/kg had 
heavier livers than did the controls. Clinical 
signs seen in C-8 treated rats included stained face 
and perineal area and sporadic weight loss (3.21). 

EID087795 
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• Two =~le beagles given a single dose of 450 mg/kg 
APFO a1ed within 48 hours. Plasma enzymes were 
markedly elevated 24-48 hours after ingestion. Dogs 
given 200 mg/kg had elevated GPT and GOT in 24 hours 
which normalized after one week. This increase in 
plasma enzyme levels is indicative of cellular 
damage (3.3). 

• The oral LD50 of C-8 was determined in rats 
pretreated with phenobarbital sodium or proadifen 
hydrochloride. There were no significant 
differences in the LD50 value of C-8 (478 mg/kg) 
following pre-treatment with either phenobarbital 
sodium or proadifen hydrochloride (3.19). 

• APFO was administered to rats by stomach tube in 
single doses ranging from 1.5-2250 mgjkg. Clinical 
signs of toxicity were inactivity, a red discharge 
around the nose, perineal discoloration and weight 
loss. Animals receiving doses > 200 mg/kg showed 
enlarged livers (3.1). - -• Rats receiving intragastric doses as low as 60-90 
mg/kg had enlarged livers (3.5). Gastrointestinal 
irritation was also observed in rats ingesting APFO 
(3.5,3.6). 

• APFO, given in single 12 mg/kg doses to three rats, 
produced no clinical signs of toxicity (3.2). 

• Pre-dosing or post-dosing with Dowex• 1-X2-Cl Ion 
Exchange Resin at 1000 mg/kg changes the toxic 
effects of C-8 in rats. All rats dosed with the 
Dowex•, either before or after C-8 had reduced 
mortalities compared to the rats dosed with C-8 
alone (3.23). 

• Groups of young adult rats were administered a 
single dose of ethanol at 6000 mg/kg or a 15% 
solution in their drinking water for 14 days and/or 
a single dose of C-8 at dose levels of 200, 480, or 
670 mg/kg. In the rats administered a single dose 
of ethanol followed 24 hours later by C-8, all the 
rats administered 670 mg/kg of C-8 died within 8 
days after dosing. In the rats administered ethanol 
for 14 days before C-8 dosing, all the rats 
administered 480 and 670 mg/kg of C-8 died within 6 
days after dosing. Liver weight/body weight ratios 
showed a sharp increase in all the rats that 
received C-8 when compared to controls and to the 
rats that received only ethanol. There were no 
significant differences between the untreated 
controls and the rats that received only ethanol or 
between the ethanol pre-treated rats administered 
C-8 and the rats that received only C~8 (3.34). 

-4-
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* • See Related Reference 13 for information on the 

* 

toxicity and kinetics of perfluorooctanoic acid. 

2. Skin 

• LD50 (rabbits) - 4278 mg/kg (3.10,6). 

Rabbits were dosed at 7500, 5000, 3000 and 1500 
mg/kg. Skin irritation occurred at all levels. 
Clinical signs included weight loss and labored 
breathing at all levels, wetness underneath the 
body, cyanosis, diarrhea, and lethargy appearing at 
most levels (3.10). 

• LD50 (male rats) • 6959 mg/kg (3.10,6). 

Male rats dosed at 3000, 5000 and 7500 mg/kg showed 
initial weight loss. Rats dosed at 5000 or 7500 
mg/kg were lethargic on the day of treatment and the 
majority had wet and/or stained perineal areas. 
Chromodacryorrhea was seen in rats dosed at 7500 
mgjkg (3.10,6). -

• Female rats dosed at 5000 or 7500 mg/kg showed mild 
skin irritation and initial weight loss. At 7500 
mg/kg a stained face and a wet and stained perineal 
area were also noted (3.12,6). 

• Ammonium perfluorooctanoate did not produce 
irritation when applied to the skin of rabbits (5). 

• APFO (500 mg) was applied as an aqueous paste to the 
trunk and lateral areas of six male rabbits. After 
24 hours semi-occluded contact, APFO caused mild to 
moderate skin irritation. Observation at 48 hours 
indicated slight to moderate irritation (3.9,6). 

• Permeation of five types of gloves by C-8 was 
evaluated. Three of the gloves (~eoprene•, 
neosynthetic latex and natural latex) had a 
measurable breakthrough time and permea.tion rate 
after eight hours of continuous exposure to a 30\ 
C-8 solution (3.22). 

• See Related Referen~e 14 for additional information~ 

3. Eyes 

• APFO caused generalized moderate corneal opacity 
with a small area of severe opacity, intermittent 
moderate iritis and moderate conjunctivitis when 
38.3 mg of solid test material was placed into the 
right conjunctival sac of a rabbit's eye. The 
ocular effects gradually receded, however, the small 

-5-
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* 

area of corneal opacity persisted and ~t 21-28 days 
was mild with vascularization. An eye dosed with 
the test material and promptly washed had a small 
area of slight to moderate corneal opacity and 
moderate to slight conjunctivitis with no iritic 
effect. The eye was normal within seven days except 
for ~ild conjunctival ·redness, which was normal 
within 14 days (3.8). 

• APFa (100 mg) was moderately irritating:to the eyes 
of rabbits (mean score • 14.0; highest possible 
score • 110.0). Iridial and conjunctival effects 
were evident in unwashed eyes, but only conjunctival 
effects appeared when eyes were washed after 
exposure ( 5) . 

• Rats exposed to APFO during a four-hour inhalation 
period exhibited corneal opacity and ulceration 
which were still microscopically evident after 42 
days ( 3. 6). 

4. Inhalation -
• Four-hour ALC (rats) - 0.8 mg/L (3.6,7). 

Groups of rats were exposed for four hours to 
concentrations of APFO ranging from 0.38 mg}L. to 5.7 
mg/L. At a concentration of 2.2 mg/L or higher, all 
rats died within 48 hours after exposure. Liver 
enlargement reached a maximum seven to 14 days after 
exposure returning to normal within 42 days. APFO 
was highly toxic when inhaled but no changes in cell 
morphology were observed (3.6,7). 

• 4-hour LC50 (rats) - 980 mg/m3 (11.12). 

• No deaths resulted from a one hour exposure to a 
nominal concentration of APFO (18.6 mg/L). Clinical 
signs during exposure were red nasal discharge, 
yellow staining of the ano-genital fur, dry rales, 
red material around the eyes, excessiv~ salivation, 
and lacrimation. Similar signs appeared post
exposure in a 14-day observation period. Bilateral 
mottling of the lungs was observed in eight of ten 
autopsies (5). 

5. Intraperitoneal Injection 

• LD50 (mice) • 192 mg/kg (11.3). 

• See Related References 15.and 16 for information on 
the toxicity of perfluorooctanoic acid. 

-6-
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B. Extended Studies 

* 

1. Oral 

• Biochemical and morphological changes associated 
with APFO-induced hepatomegaly were studied in rats. 
Groups of·male rats were administered 50 mgjkgjday 
of APFO for 1, 3, or 7 days. Some rats received 
ct•-labeled sodium acetate 24 hours after the last 
dose. The rats were kille~ after the last dtise or 3 
hours after the administration of radiolabeled 
sodium acetate, and the livers were removed for 
examination. Liver weights were significantly 
increased in all APFO-treated rats. The relative 
amount of DNA/g of liver decreased; however, the 
total amount of hepatic DNA was not significantly 
affected. Cytochrome P-450 and benzphetamine
N-demethylase activity were significantly increased 
by APFO administration. Carnitine-acetyltransferase 
and carnitine-palmitoyl-transferase activities were 
also significantly increased. Ethoxyresorufin-0-
demethylase activity was decreased after aoe or 
three doses. Glutathione-s-transferase and uridine
diphosphoglucuronyl-transferase were not 
significantly affected by APFO administration. 
Incorporation of radiolabeled sodium acetate into 
hepatic lipids except for diacylglycerols, squalene. 
and sterols containing 27 carbon atoms was 
significantly increased by APFO administration. 
Proliferation of the endoplasmic reticulum, 
mitochondria, and peroxisomes was observed in 
treated rats. The hepatomegaly induced by APFO is 
due to hypertrophy rather than hyperplasia. 
Peroxisome proliferation does not necessarily result 
in hypolipidemia, as evidenced by the observed 
increase in lipogenesis in the treated rats (9). 

• Administration of ten successive doses of 6.7 mg/kg 
to six rats caused moderate enlargement of the liver 
and slight enlargement of kidneys and testes. 
Simultaneously there was a slight depression of 
pancreatic weight and the lungs of rats showed 
slightly enhanced pneumonitis (3.2). 

• In a two-week feeding study, 25' Teflon• with APFO 
dispersing agent was administered in the diet of a 
group of six rats. After a two-week recovery period 
the treated animals had slightly heavier livers than 
the controls or animals receiving Teflon• without 
the APFO (3.2). 

-7-
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* • c-8 prcduc~d an iccreased incidence of Leydig cell 
adencmas ln =a~z ~ad ~00 pp= of c-e tor ~ y~ars. A 
hormonal (non-genotoxic) mechanism was examined 
since C-8 was negative in short-terms tests for 
genotoxicity. 

Groups of adult male rats were administered C-8 by· 
gavage at doses of l, 10, 2S, or SO mg/kg/day for 14 
days. Also included, in additio~ to an ad libitum 
control group, ~as a pair-fed control group t~ the: 
SO mg/kg/day C-8 group. A dose-dependent decrease 
in body weight and relative accessory sex organ 
(ASO) weights was seen, with the relative ASO 
weights of the SO mg/kg/day group significantly less 
than those of the pair-fed controls. Serum 
estradiol levels were elevated in the 10~ 2S, and SO 
mg/kg/day groups. Estradiol levels in the SO 
mg/kg/day group were 2.7-fold greater than those of 
the pair-fed controls. The increase,in serum 
estradiol levels occurred at the same dose levels as 
the increase in hepati~ beta-oxidation activity. A 
significant downward trend with dose was seen in 
serum testosterone levels when compared with the 
ad libitum controls. However, when the SO mg/kg/day 
group was compared with their pair-fed controls, no 
significant differences were seen. Challenge 
experiments, which can identify the presence and 
location of a lesion in an endocrine axis, were 
undertaken to clarify the significance of this 
downward trend in serum testosterone following the 
administration of c-8. In this experiment, a group 
of rats was administered SO mg/kg/day of C-8 for 14 
days. One hour before termination, rats received 
either a human chorionic gonadotropin (hCG), 
gonadotropin-releasing hormone (GnRH), or naloxone 
challenge. Following hCG challenge, serum 
testosterone levels in the SO mg/kg/day group were 
significantly decreased by SO\ from those of the 
ad libitum controls. Similar decreases, although 
not significant, were seen in serum testosterone 
following GnRH and naloxone administration to the SO 
mg/kg/day C-8 group. 

These studies suggest that the decrease in serum 
testosterone following C-8 administration was due to 
a lesion at the level of the testis. 
Androstenedione levels in the C-8 treated rats were 
decreased 60% from those in the ad "libitum controls, 
suggesting the decrease in serum~estosterone 
following hCG challenge may be due to a decrease in 
the conversion of 17-alpha-hydroxyprogesterone to 
androstenedione. The conclusion was that the 
elevated estradiol levels in the C-8 treated rats 
may be responsible for the decreased relative 
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accessory sex c~qan w~~g~t and s~~u~ tP~tosterone 
la~6l~ s~en ~~ :~~~, ~~~ay as we~~ :s ~~e ~~~:e~sed 

incidence of Leydig cell adenomas observed in a 
chronic, 2-year feeding study in rats administered 
c-8 < 2 >. 

* • A g~oup of male rats ~as administered by gavage 25 
mg/kg/day of c-8 for 14 days. In addition to an ad 
libitum control group, a second control was pair-fed 
to 'the 25 mg/kg C-8 group. A decrease:in body and 
accessory organ unit weights and an increase in 
liver weights was seen in the C-8 group when 
compared with the ad libitum control. When the c-8 
group was compared~o the pair-fed control group 
only the liver weight was increased. Although the 
serum testosterone concentration remained unchanged, 
the serum estradiol concentration was significantly 
higher in the c-8 group than in the pair-fed 
control group (1). 

• An increased liver weight/body weight ratio was 
observed in mice fed 30 ppm of c-8 in the~ diet for 
14 days. When C-8 was combined with an equal amount 
of nonadecafluorodecanoic acid, a similar effect was 
produced (3.31). 

• Groups of ten mice were fed a diet containing 30, 
300 or 3000 ppm of C-8 for 14 days. All the mice 
fed 3000 ppm of C-8 died. Deaths also occurred at 
300 ppm. Body weight loss was indicated at 300 and 
3000 ppm. Liver weight/body weight ratios showed a 
sharp increase over controls in the mice fed the 
30 ppm C-8 diet (3.26,8). 

• Groups of 32 mice were fed a diet containing 10, 30, 
100, 300, 1000, 3000 or 10,000 ppm of C-8 for 14 
days. Deaths occurred in the 1000, 3000 and 10,000 
ppm groups. Body weight loss was indicated at the 
end of each week at 300 ppm and more. Liver weight/ 
body weight ratios showed a sharp increase at 10 ppm 
and were dose-dependent. Clinical signs·of toxicity 
included weakness, tremors, piloerection, pallor, 
stained perineal area and unkempt appearance (3.17). 

• C-8 was administered three times a week for three 
weeks to rats and mice at three dose levels, 0.1, 
1.0 or 10 mgjkg. Weakness followed by death 
occurred in two female mice dosed at 10 mg/kg. 
Sporadic weight loss was seen in the female rats and 
both sexes of mice. A significant liver weight 
increase was noted in both male and female mice 
administered 1 and 10 mg/kg. Significantly 
increased liver weights were also noted in male rats 
administered 10 mg/kg (3.33). 

--9-



• Groups of mice were fed a diet containing 0.01, 
0 lo G 3 i 0 .1, ; ~ .J: : . ~; ~I 1 c ~ :- :: G :::pe c f ~:-a :. 0 r 21 

days. Livers were significantly heavier at 30 ppm, 
slightly heavier at 3 ppm and appeared normal at 
10 ppm. No changes in liver weight were seen in the 
groups fed 1 ppm or less of C-8 (3.29,8). 

• Rats were fed 0-30,000 ppm APFO daily for 28 days. 
At 10,000 and 30,000 ppm all animals died within the 
first week. In general,: animals showed de:creased 
body weight and an increased liver weight (at >30 
ppm, males and >300 ppm, females). Treatment
related histopathologic changes appeared in all test 
groups. In a similar test using mice all animals 
dosed at > 1000 ppm died within the first two weeks. 
At doses of > 3000 ppm a rough hair coat and 
muscular weakness were evident in mice. Slight 
cyanosis, decreased body weight gain and increased 
average liver weight were also noted (5). 

• Groups of ten rats were fed diets containing 10, 30, 
100, 300 or 1000 ppm of C-8 for 90 days. ~o changes 
considered to be directly related to C-8 were seen 
in general behavior, appearance or survival. A 
slight decrease in body weight gain and food 
consumption was seen for male rats in the 300 and 
1000 ppm groups. Hematologic, biochemical and 
urinalysis values for the female rats showed no 
changes considered to be related to C-8. A few 
values obtained for the males showed a slight 
deviation from the control values (i.e. slightly 
lower erythrocyte count, and elevated blood urea 
nitrogen and alkaline phosphatase values). 
Compound-related gross observations such as 
enlargement and varying degrees of discoloration on 
the surface of the liver were observed among male 
rats in the 1000 ppm group. There were no such 
observations among female rats from the 1000 ppm 
group or in males or females from lower dietary 
levels. Statistically significant variations in 
sex-group mean organ weights, which wer~ considered 
compound related, occurred in liver of rats in the 
300- and 1000 ppm groups. All other variations were 
unaccompanied by any morphologic alterations. 
Microscopically, compound-related lesions were 
confined to the liver. The lesions consisted of 
focal to multifocal, very slight to slight, 
cytoplasmic enlargement of hepatocytes located in 
centrilobular-midzonal regions of the affected liver 
lobules, accompanied in some instances by increased 
amount of yellowish-brown pigments resembling 
lipofuscin in cytoplasm of hepatocytes and 
occasionally in sinusoidal lining cells. The 
incidence and relative severity of the above lesions 
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were pre~~~inartly ~mong males and more pronounced 
amc~g ~~~~ ~t -~QC ;F~· TM~ ~t~tr ~~~~ges ~Ecc~ded 

in the liver and other tissues were lesions of 
naturally occurring diseases and they were present 
in most instances among the control and test rats 
(5,11.1). 

* • Groups of rats were fed diets containing 1, 10, 30, 
or 100 ppm .of C-8 for 13 weeks. Body weight and 
cumulative ·body weight gain for the 100 ppm rats 
were significantly lower than those of the control 
group. Hepatic palmitoyl CoA oxidase activity was 
significantly increased in rats administered 30 and 
100 ppm of c-8, and rats administered 10 ppm had 
transiently higher levels. Enzyme levels after 8 
weeks of recovery following the 13 weeks· of dietary 
administration were not significantly different from 
those of the controls. Administration of c-8 caused 
increased absolute and relative liver weights and 
hepatocellular hypertrophy in the livers of rats 
administered 10, 30, or 100 ppm of C-8 after 4, 7, 
and 13 weeks of treatment. The progressiQD of 
hepatocellular hypertrophy did not appear to be 
affected by the length of treatment. The changes 
observed are suggestive of a compound-related effect 
on intracellular metabolism and may be associated 
with peroxisome proliferation. At the end of 
recovery, these changes were not observed, 
indicating that the increase in liver weights was 
reversible. There was no consistent pattern for the 
hormone determinations which could be attributed to 
C-8 administration. None of the hormone levels 
were significantly different from controls although 
there appeared to be some indication of elevated 
estradiol for the 100 ppm group at the week 5 
determination. The NOAEL was 1 ppm (11.13). 

e Groups of four monkeys were administered 3, 10, 30 
or 100 mg/kg of C-8 per day for 90 days. The 
monkeys treated with the higher dose, (100 
mg/kg/day) all died during weeks two through five of 
the study. At the 30 mg/kg/day dosage level, three 
monkeys died during weeks seven through 12. They 
all showed signs of toxicity in the gastrointestinal 
tract (anorexia, emgsis, sometimes brown in color, 
black stools), pale face and gums, swollen face and 
eyes, slight to severe decreased activity and 
prostration. The monkeys of the 30 and 100 
mg/kgjday dosage levels showed body weight losses 
from the first week of the study. Because of the 
early deaths of the monkeys at the 100 mg/kg/day 
dosage level, the clinical laboratory tests were not 
conducted. The monkeys at the 30 mg/kgjday dosage 
level showed, in the first month of the study, 
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s!~qht i;~~~~~~ =~ ~rotb~ombin time and in activated 
p;;.:-~iul ~!"".rvu:;.r;~r;:.~ct.i:: t.:.!r:~· ~.A. .. ~ T"T ~ ~ '·~lli.~i: as 
well as decreased alkaline phosphatase activity in 
the serum (statistically significant). Only one 
monkey from this dosage level in this period showed 
a low albumin value. At the end of the study, the 

· only remaining monkey from the 30 mg/kg/day dosage 
level showed apparent anemia, low blood glucose, 

. alkaline phosphatase, total protein and albumin 
·values. There was no mortality at:the 10 mg/kg/day 

dosage level. One monkey had black stool on several 
days in week 12 and occasionally anorexia and one 
monkey exhibited pale face and gums. At this dosage 
level there was a very slight increase in the 
A.P.T.T. values in the female monkeys during the 
first month of the study (not •tatistically 
significant). There were no changes in the other 
indices and no changes in the body weight. In 
single monkeys from the 3 and 10 mg/kg/day dosage 
levels, there were trends toward decreased alkaline 
phosphatase in the serum. In the control and the 3 
mg/kg/day dosage level there was no morta~ty, no 
changes in the body weights and no signs of 
toxicity. Soft stool, diarrhea or emesis were 
observed occasionally. The mortality and the above 
mentioned signs of toxicity in the 30 and 100 
mg/kg/day dosage levels were compound-relat~d. 
There was a trend toward the same signs of toxicity 
in single monkeys at the 10 mg/kg/day dosage level. 
The 3 mg/kg/day dosage level seems to be free of 
signs of toxicity. There is an evident relationship 
between the administered doses and the degree of the 
toxicity. No gross or microscopic lesions which 
were considered compound-related were seen in 
tissues othe~ than the adrenals, bone marrow, spleen 
and lymph nodes for male and fe~ale monkeys at the 
30 and 100 mg/kg/day dosage levels. Microscopically, 
the adrenals from male and female monkeys at the 30 
and 100 mg/kg/day dosage levels have compound
related marked diffuse lipid depletion; the bone 
marrow from male and female monkeys at .the 30 and 
100 mg/kg/day dosage levels had compound-related 
slight to moderate hypocellularity; the spleen and 
lymph nodes from male and female monkeys at the 30 
and 100 mg/kg/day dosage levels had compound related 
moderate atrophy of lymphoid follicles. 
Statistically significant variations in sex group 
mean weights of a few organs occurred between the 
control and experimental groups. These variations 
were of unknown biological significance and were not 
accompanied by morphological alterations (5,11.2). 
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* • ~~cups cf !2n ~ale_and 1~? fem!!! rats ~ere_f~d 
a1s~~ ccnta1~1~; ~1:~c: !~ :: =u~ ~p: c: c-5 tor up 
to two years, while a control group received only 
untreated feed. The major in-life findings 
associated with C-8 administration consisted of a 
dose-dependent decrease in mean body weight gain and 
a treatment-related increase in food consumption in 
males; a slight treatment-related increase in the 
incidence of ataxia was observed in the females. 
Th~re :was no increase in mortality observed in 
either treatment group when compared to the control 
population. 

C-8 related hematologic changes seen in the treated 
rats consisted of decreased red blood cell counts, 
hemoglobin, and hematocrit values seen at various 
times throughout the two-year test period. While 
the decreases in erythrocyte counts were observed 
very early in the study, this condition did not 
progress into a generalized anemia by the end of the 
two-year study. -Histopathologically, C-8 associated toxic changes 
were found in the liver. These changes were 
characterized by increased liver weights, increased 
size of the liver cells with vacuolation of the 
cytoplasm, and some evidence of hepatocellular 
degeneration with occasional signs of necrosis. As 
with the red blood cell findings, these liver 
changes were noted early in the study and showed 
very little evidence of progression over the 
remainder of the two-year study. 

The incidence of tumors found in this study was 
relatively low and the types of neoplasms found were 
not different from the tumor profiles commonly found 
in geriatric .rats. Hepatocellular tumors were very 
slightly increased in the high-dose male rats; 
however, not to the extent that would be expected 
considering the morphological evidence of chronic 
hepatocellular stimulation first seen a.t the 
one-year necropsy {11.11). 

All of the liver tumors found in the above study 
were carcinomas and the incidence in the control, 30 
ppm, and 300 ppm groups (males: 3/50, 1/50, 5/50; 
females: 0/50, 0/50, 1/50) did not appear to be dose 
related. The incidence of nodular hyperplasia in 
the liver (males: l/50, 0/50, 2/50; females: 0/50, 
0/50, 3/50) was also slightly increased, though not 
statistically significantly (3.35). 
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All of the other remarkable tumor incidence values 
prcd·;.;.ceC. ir\ th!s ~ no!1y "''ete ~.ssccictad with 
endocrine or endocrine-sensitive organs (3.35): 

The incidence of mammary gland fibroadenomas (10/50 
(20%), 19/50 (38%), 21/50 (42%)) suggested a 
compound-related effect. However, when compared to 
Haskell's historical control incidence for this 
strain of ~at (37%), there does not appear to be any 
compound-related effect. · 

The incidence of testicular Leydig cell adenomas 
(0/50 (0%), 3/50 (6%), 7/50 (14%)) was also 
suggestive of a compound-related effect. When 
compared to Haskell's control incidence for this 
strain of rat (6.1%, range 1-~2%), the incidence in 
the 300 ppm group shows a statiStically significant 
increase. 

• C-8 was included in a mechanistic bi6assay 
investigating extrahepatic. tumor induction by 
compounds which induce peroxisome proliferation. 
In this study, 300 ppm of C-8 was fed to rats for 
two years. Increased incidences of combined 
(single, multiple) hepatic adenomas (10/76 versus 
2/80 in ad libitum controls and 3/79 in pair-fed 
controls); Leydig cell adenomas 8/76 versus 0/79 and 
2/78 in control groups), and combined pancreatic 
acinar cell adenomas (7/76 versus 0/80 and 1/79 in 
control groups) were noted. The tumor incidences 
were outside the historical control incidence.range 
for Haskell Laboratory, and in addition, age
adjustment statistics also supported the conclusion 
that the tumor incidences were elevated for the 
liver, pancreas, and testis (3.36,11.14). 

2. Skin 

• Three groups of 15 male rats were exposed dermally 
for six hours/day, five days;week for two weeks to 
20 mg/kg, 200 mg/kg or 2000 mg/kg APFO •. ·At 200 or 
2000 mg/kg rats lost weight during thP. exposure 
period and showed slight reddening of the skin. 
Salivation was noted at 2000 mg/kg. Dose-related 
increases were noted in enzymes monitoring liver 
function. Liver damage was found in all groups 
following the tenth dose. During treatment there 
was an increase in liver weight. Coagulative 
necrosis of the epidermis at the dose site was noted 
in two rats dosed at 2000 mg/kg after ten days. 
Blood organofluoride levels were elevated on the 
tenth day of exposure. These decreased during a 
14-42 day recovery period (3.11,6). 
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3. Inhalation 

• Grc~;s ~~ :~ ~~t~ were ~xposed, hea~ only, to 
particular atmospheres of 11 or 83 mg/ml of C-8, six 
hours a day, five days a week for two weeks. The 
exposed rats showed a dose-related suppression of 
body weight. Liver injury or dysfunction was 
suggested by dose-related elevations of plasma 
enzymes for up to ~8 days after the last exposure. 
Liver degeneration -was detected histologically at 
the end of the exposure period. These liver effects 
were not observed after 14, 32 or 42 days of 
recovery. Eye examinations revealed no compound
related effects (3.7). 

• Groups of rats were exposed six hours a day, five 
days a week for two weeks to 1.0, 7.6 or 83.9 mg/ml 
of C-8. Observations of clinical signs during 
exposure showed only slight nasal and ocular 
discharge. However, after three to four days on 
test at 83.9 mgjml one rat died during exposure and 
another was sacrificed in extremis. Both ~f these 
rats had lost a considerable amount of weight. Body 
weight of the 1.0 mg/ml groups were similar to those 
of the controls while the body weights of the 7.6 
mgjml group were significantly higher. Organ to 
body weight ratios demonstrated a dose-related 
significant increase in lung, liver and testes 
weight immediately after exposure ended. The 
liver/body weight ratios were significantly higher 
in the 83.9 mgjml group through a 28-day recovery 
period. Clinical laboratory measurements 
demonstrated an increase in serum alkaline 
phosphatase in all exposure groups after ten 
exposures, which persisted in the 83.9 mg/ml group 
through 14 days of recovery. Pathological 
evaluation revealed heavy livers and microscopic 
lesions in the 7.6 and 83.9 mgjml groups. These 
changes were reversible following a 28-day recovery 
period. Blood fluoride analysis clearly 
demonstrated a dose-related presence of. C-8 in all 
groups including the controls. The amount of C-8 in 
blood decreased with time, but was detectable after 
84 days recovery in both controls and the 83.9 mgjml 
group (3.13,7). 

• Repeated exposure of rats to C-8 produced liver 
changes and elevated organofluoride levels (11.12), 

c. Carcinogenic Potential 

* • In chronic, 2~year feeding studies in rats, c-8 
produced an increased incidence of tumors in the 
liver, pancreas, and testis (3.35,3.36,11.11,11.14). 
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* • Sep f~!ate~ ~efere~ces 17-23 for i~!=r~ation on the 
hepa~oca:c1nogenic1ty of perfluoro~ctan~ic acid. 

D. Mutagenic Potential 

• APFO was tested in microbial assays using Salmonella 
typhimurium strains TA 98, TA 100, TA 153.5, TA 1537 
and TA 1538 and Saccharomyces cerevisiae strain D-4. 
All t~sts were negative with and without activation 
(5,12). . 

* • C-8 had a low order of cytotoxicity in C3H 10T-1/2 
cells and no evidence of transformation was 
observed ( 11.8). 

* • See Related Reference 24 for information on the 
mutagenicity of perfluorooctanoic acid. 

E. Developmental/Reproductive Toxicity 

• The oral administration of APFO at 25, SO, 75, 100 
or 150 mg/kg/day to rats during the period-of 
organogenesis (days six through 15 of gestation) did 
not result in any deaths. A toxic effect of reduced 
body weight gain occurred between days six and nine 
of gestation in the 150 mg/kg/day dose group. The 
two nonpregnant 150 mg/kg/day rats had a more severe 
effect on body weight on day nine of the study than 
the pregnant high dose dams. They lost a 
considerable amount of weight and one was observed 
to have urinary incontinence on days 11, 12, and 13. 
The pregnant dams of the 25, SO, 75, and 100 
mg/kg/day dose groups did not have abnormal clinical 
signs and gained weight at comparable levels to the 
control group. Four fetuses were examined from each 
of four dams in the 25 and 150 mg;kg/day dose groups 
for eye changes. All of the readable fetuses 
sectioned had eye changes consisting of one or more 
of the following: large lens cleft, dark streak 
running one-half to three-quarters of the way 
through the lens or disorganized lens fibers. The 
lens abnormalities occurred in the same location as 
those observed in the two previous teratology 
studies on chemically related compounds. The 
abnormalities in this study appeared more pronounced 
than in the previous studies. In the previous · 
studies, the teratogenic effect was a developmental 
eye abnormality which appeared to be an arrest in 
development of the primary lens fibers forming the 
embryonal lens nucleus, followed by secondary 
aberrations of the secondary lens fiber of the fetal 
nucleus. The same general morphological changes 
occurred in this study {11.6). 
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• Groups of pregnant rats were administered 0.05, 1.5, 
SO ~r ~~0 ~q/kq of C-5 on Q&ys 6-:~ ~f ;e~tct!c~. 

Three rats in the high dose group a1eti. ~-~ ~~~sed 
low mean body weights in this group. No teratogenic 
or embryotoxic effects were found (11.7). 

• Pregnant rats were administered.100 mgjkg/day by . 
gavage on days 6-15 of gestation. Maternal deaths 
occurred and during the dosing period, the surviving 
dams gained about one-third less body weight than· 
the control dams. External, visceral, and skelet~l 
alterations were sought, and the eyes of several 
fetuses of each litter in both groups were examined 
stereoscopically and histologically for alterations. 
The only finding noted that could possibly be c-8 
related was an increased incidence of fetuses with 
ossification sites on the first lumbar vertebrae 
versus the incidence in the control group. This 
difference in incidence was statistically 
significant only if analyzed"by a one-tailed test. 
Its presence was probably a response to generalized 
stress evoked by the toxic state of the dqs. The 
postpartum viability, growth rate, and development 
of the offspring from additional dams given C-8 were 
not demonstrated to be adversely affected by the c-8 
administered. Criteria of development included 
examination of the pups for external alterations and 
ophthalmoscopic examination of the eyes (3.25,10). 

• Groups of pregnant rabbits were administered 1.S, S 
or SO mgjkg of C-8 in distilled water on days 6-18 
of gestation. At SO mgjkg the dams lost more weight 
than the untreated controls. No teratogenic effects 

were observed (11.9). 

• Groups of pregnant rats were exposed for six hours a 
day on days 6-1S of gestation to 0.14, 1.2, 9.9 or 
21 mgjml of C-8. Maternal deaths occurred at the 21 
mgjml concentration and overt toxicity was evident 
among the surviving dams and among those of the 9.9 

mgjml group. No teratogenic response ~as observed 
in any of the exposed groups. Embryofetal toxicity 
was observed only in the 21 mgjml group. Other than 
a temporary reduction in the body weight of the pups 
from the 21 mgjml gr.oup, no adverse effects were 
seen in the offspring (3.24,10). 

F. Metabolism 

Animal Studies 

• Sex and species differences in the excretion and 
disposition of radiolabeled C-8 were observed in a 
study in rats, mice, hamsters, and rabbits. The 
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female rat and the male hamster excreted over 99\ of 
th~ ~=~i~istered ~os~ by 120 hours after dosing. 
Cccve;~ely, ~~& ma:e :&~ ~~! ~h~ ~~~~l~ t~m~ter 

excreted 39 and 60% of the administered dose by 120 
hours post-dosing. Both sexes of rabbits excreted 
the C-8 as rapidly and completely as the female rat 
·and male hamster. The male and female mice excreted 
only 21\ of the administered dose in 120 hours 
.(3.28). 

• Male and female rats were administered radiolabeled 
C-8 by intravenous injection. Females had excreted 
essentially 100% of the administered dose within 24 
hours while the males excreted only 20% of the 
administered dose. Radioactive tissue residues were 
not detectable after 17 days in the females, while 
at 36 days, male rats had 2.8% of the carbon-14 in 
the liver, 1.1% in plasma, and lower but still 
detectable amounts in other organs {11.5). 

• The uptake and clearance of C-8 from the blood of 
female. rats following a single oral dose w.as rapid 
with the peak reached one-two hours post-treatment 
and with virtual total clearance by 24 hours. A 

dose-response was demonstrated with no apparent 
changes in blood C-8 levels following multiple oral 
dosing. The slower clearance rate in male rats was 
demonstrated following a single oral dose. The same 
general statements apply following inhalation 
exposure. A single six-hour inhalation exposure 
resulted in peak blood levels within one hour after 
cessation of exposure, the material rapidly cleared 
from the blood, the number of exposures did not 
affect blood levels, and male rats cleared the 
compound much more slowly. Pregnant and non
pregnant rats showed similar c-8 blood levels 
following either oral or inhalation exposures. 
Specific data follows (3.20): 

Oral administration, female rats, C-8 levels as a 
function of time post-dosing. 

C-8 levels of 14 ppm were seen 15 minutes following 
the dose {25 mg/kg). These levels rose to a peak of 
approximately 30 ppm at one to two hours, dropped to 
26 ppm by eight hours and to 0.7 and 0.045 ppm at 24 
and 168 hours, respectively. 

Conclude: C-8 is absorbed and rapidly cleared from 
the blood of female rats given a single oral dose. 
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Cral ad~in!~~~ation, female rats, C-8 levels as a 
f:;: ... :.:~~ ~=• '-:-::: ~::.:.a. 

C-8 levels at 1/2 hour following treatment ranged 
from 3 to 162 ppm, doses administered 2.5 to 150 
mg;kg. The same dose response was seen at 24 hours 
with blood values ranging from 0.12 (2.5 mgjkg) to 
18 (150 mg/kg) ppm. The response was linear. 

Conclude: C-8 in blood: is directly related to the 
amount of C-8 administered orally. 

Oral administration, male and female rats following 
a single oral dose of 25 mgjkg. 

C-8 levels in female rats were 16 ppm (lj2 hour), 26 
ppm (eight hours), 0.7 ppm (24 hours) and 0.045 ppm 
(168 hours1. The corresponding values for male rats 
were 23, 63, 50 and 23 ppm. 

Conclude: c-8 is retained in the blood of male rats 
to a greater extent than female rats following oral 
treatment. 

Oral administration, female rats, C-8 levels as a 
function of number of doses. 

Blood levels in female rats given one versus 11 oral 
doses of c-8 were not considerably different. 
Concentrations at 1/4 hours post-treatment were 14 
and 17 ppm, one and 11 doses, respectively. 

At 1/2 hour C-8 concentrations were 16 and 25 ppm; 
at eight hours, 26 and 13 ppm; at 24 hours, 0.7 and 
0.8 ppm; and at 168 hours, 0.045 and 0.10 ppm, one 
and 11 doses, respectively. 

Conclude: C-8 does not appear to accumulate in the 
blood of female rats following repeated oral 
treatment. The number of treatments does not seem 
to influence the C-8 blood level with dose remaining 
constant. 

Inhalation exposures, female rats, C-8 levels as a 
function of time post-exposure. 

C-8 levels of 96 ppm were seen 15 minutes following 
a single six-hour inhalation exposure to 10 mgjml . 
This level stayed around 100-110 ppm through one 
hour, fell to approximately 70 ppm at eight hours, 
further decreased to 52 ppm at 24 hours and dropped 
to 0.39 ppm 168 hours later. This same general 
pattern was seen in rats exposed to either 0.1 or 1 
mgjml. The lag phase seen in oral exposures is not 
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seen here due to blood sampling following a six-hour 

inhalation exposure (rather than a single oral dose 

at a given, finite tim€). 

Conclude: C-8 is absorbed and rapidly cleared from 

the blood of female rats given a single six-hour 

inhalation exposure. 

Inhalation exposures, female rats, C-8 levels as a 

function of .dose. 

C-8 levels at 1/2 hour following a single six-hour 

inhalation exposure ranged from 2 to 100 ppm, 

airborne concentrations of 0.1 to 10 mgjml. The 

same dose response was seen at two hours (2, 17, 69 

ppm), eight hours (0.85, 4, 71 ppm) and 24 hours 

(0.14, 0.56, 52 ppm).- concentrations corresponding 

to 0.1, 1 and 10 mgjml. The response is linear at 

1/2 hour (correlation coefficient of 0.999) • ... 
Conclude: C-8 in bloo~ is directly related to the 

amount of C-8 inhaled. At the highest lev~l used, 

the clearance rate is somewhat slower than seen at 

the lower levels. This suggests massive overloads 

in the clearance system. 

Inhalation exposures, male and female rats following 

a single six-hour inhalation of 10 mg/mL~ 

C-8 levels in female rats were 109 ppm (1/2 hour), 

69 ppm (two hours), 71 ppm (eight hours), and 52 ppm 

(24 hours). The corresponding values for male rats 

were 137, 157, 182 and 147 ppm. 

Conclude: C-8 is retained in the blood of male rats 

to a greater extent than female rats following 

inhalation exposure. 

Oral administration to pregnant and non-pregnant 

female rats, C-8 levels following a single oral 

dose. 

C-8 levels in both pregnant and non-pregnant rats 

following a single 25 mg/kg oral dose were 

essentially the same 16 and 10 ppm at 1/2 hour, 33 

and 39 ppm at two hours, 26 and 31 ppm at eight 

hours, non-pregnant and pregnant rats, respectively. 

Conclude: C-8 clearance following oral dosing is 

not altered in pregnant vs. non-pregnant rats. 
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Blood levels in pregnant rats given either one, six 
or ten doses of c-8 were essentially the same 1/2 
and 24 hours following the last oral treatment. At 
·1;2 hour the levels were 18, 12 and 12 ppm, one, six 
and ten treatments, respectively. When comparing 
.the levels seen a~ two and eight hours following a 
·series of ten consecutive doses, there appears to be 
a lowering of C-8 blood concentrations in the rats 
given ten doses (15 compared to 25 ppm at two hours, 
11 compared to 31 at eight hours). This may 
indicate an enhanced.clearance of C-8 with multiple 
dosing but would require confirmation prior to 
acceptance as fact. Blood levels following one or 
ten consecutive six hoursjday inhalation exposures 
were not different. 

Conclude: C-8 does not appear to accumulate in the 
blood of pregnant rats following repeated oral or 
inhalation exposures. -

• Radiolabeled c-8 was transferred from maternal blood 
to the fetuses of pregnant rats. A single 10 mg/kg 
dose was administered orally on day 19 of gestation. 
Maternal blood and placental levels of c-8 increased 
between two and four hours after dosing then 
decreased between four and eight hours after dosing 
(3.27). 

• In a previous study, Dowex• Ion Exchange Resin was 
able to reduce the acute lethal effects of C-8. In 
this study, rats and mice were given Dowex• resin 24 
hours after dosing with C-8. No signs of enhanced 
elimination of C-8 via the feces, urine or exhaled 
air was seen (3.30). 

* • See Related References 26-39 for information on the 

* 

metabolism of perfluorooctanoic acid. Also see 
Related References 61 and 62 for analytical methods 
for the determination of C-8 and perfluorooctanoic 
acid in biological samples. 

Human Studies 

• Perfluorooctanoic acid has a long half-life in 
humans. A study of occupationally exposed workers 
at a plant which produces c-8 showed organic 
fluorine levels in the blood ranging from l to 71 
ppm. One worker with a level of 70 ppm was removed 
from the fluorochemical production area and his 
blood analyzed for organic fluorine over several 
months. After 18 months, his organic fluorine level 
had decreased only to 39 ppm (45\ reduction) (12). 

-21-

EID0878IJ 

Ot:,ij\:; ::: r; v .... ,,.; ...... •.} 



G. Biochemical ~tucies 

* • In ex vivo studies, Leydig cells were isolated from 
rats-following 14 days of dosing. The 
hCG-stimulated Leydig cells from the C-8-treated 
rats had statistically greater increases in 
testosterone production than in controls •. In 
contrast, cultured Leydig cells treated in vitro 
with c.-8 produced a dose-dependent decrease in 
testosterone and at 500 ~M produced an increase in 
estradiol ( 1). 

* • See Related References 40-60 for information on 
peroxisome proliferation and oxidative 
phosphorylation of perfluorooctanoic aci~. 

H. Clinical Reports of Human Exposure 

* • Health screening examinations were offered to the 
employees of a 3M plant that produced C-8 as well as 
other fluorochemicals. No health problems related 
to exposure to fluorochemicals were encountered 
among those examined. Ad~itionally, no relationship 
was observed between deviations from normal between 
laboratory test results and blood levels of organic 
fluorine (the liver enzyme SGGT was the most 
frequently encountered test result exceeding the 
normal range). C-8 exposure levels ranged from 0.03 
to 7. 6 mgjml ( 12) • 

* • A study was made of Washington Works employees 
potentially exposed to C-8. Results of blood 
chemistry testing (SGOT, LDH, AP, and bilirubin) 
indicated no conclusive evidence of an 
occupationally-related health problem among workers 
exposed to C-8 (3.38). 

I. Epidemiology 

* 

• A retrospective cohort mortality study was made of 
employees at a 3M plant where C-8, along with other 
fluorocompounds, is manufactured. Records on 
4218 employees were reviewed. Only those who worked 
for six months or more (3688 workers) were included 
in the mortality follow-up. Of the 180 known 
deaths, 177 death certificates were obtained. 
Overall the number of deaths was significantly less 
than expected. The observed-to-expected ratio for 
cancer deaths was 1.0 (11.4,12). 

• In a retrospective cohort mortality study, the 
relationship between mortality and employment at a 
perfluorooctanoic acid (PFOA) production plant were 
investigated. The cohort consisted of 2788 male and 
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749 female workers employed between 1947 and 1983. 

The all-causes standardized mortality rate (SMR) was 

0.75 for men and 0.77 for women. Among men, the 

cardiovascular SMR was 0.68 and the all-gastro

intestinal diseases SMR was 0.57. There was no 

significantly increased cause-specific SMR for 

either men or women. The SMRs for prostate cancer 

were 2.03 in the Chemical Division group (exposed) 

and 0.58 ~n the non-Chemical Division group (not 

exposed to chemicals). In :the Chemical Division 

group there were 4 observed and 2 expected deaths 

from prostate cancer. There was no significant 

association between any cause of death and latency 

in either group. In the Chemical Division group, 

the SMR for prostate cancer was 1.61 in the greater 

than 15-year latency group. For all men·employed at 

this plant, 6 deaths were recorded for prostate 

cancer versus 6 expected. Further research is 

needed to evaluate and confirm the association 

between PFOA and prostate cancer (4). 

J. Aquatic/Environmental Studies ... 
* • 96-hour LC50 (bluegill sunfish) - 569 mg/L (11.12). 

* • 96-hour LC50 (bluegill sunfish) - 634 mg/L (3.37}. 

* • 96-hour LCSO (fathead minnows} - 766 mg/L (11.12). 

* 

• 48-hour LCSO (bluegill sunfish) • 1500 mg/L (3.4). 

• 48-hour LCSO (snails) - 820 mg/L (3.4). 

• 48-hour ECSO (Daphnia magna) - 632 mg/L (11.12}. 

• SO\ growth reduction (diatoms} • 2400 mg/L; safe 

level (seven days) - 720 mg/L {3.4). 

• 14-day ECSO (green alga, Selenastrum capricornutum) 

- 73 mg/L (11.12). 

• COD • Nil; 20-day BOD • Nil (11.12). 

• The Soil Absorption Coefficient (Koc) is 17; this 

indicates very high.mobility in a sandy loam soil 

(11.12}. 
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WASHII'C~TUI" WORKS 

P.O. Box ll17 

PARKERSBURG. WV 26102·1217 

CU I"'NT I"OLYMEI'S 

CERTIFIED HAIL -
RETURN RECEIPT REQUESTED 

Mr. Mark A. Scott, Chief 
Office of Water Resources 
Division of Environmental Protection 
1201 Greenbrier Street 
Charleston, West Virginia 25311 

Attention: Industrial Waste Section 

REF: WV/NPDES Permit Application WV0076244 

Dear Mr. Scott: 

Office of Env. Enforcement 
Oiv. of Env. Protection 
2311 Ohio Avenue 
Parkersburg. ~~ 25101 

John G. Britvec 
Office of Water Resources 
Industrial Waste Section 
1304 Goose Run Road 
Fairmont, WV 26554 

July 8, 1994 

Enclosed is the original and four copies of our WV Solid Waste/NPDES 
permit application for the Dry Run Landfill. This application is being 
submitted for renewal of the referenced permit issued on January 12. 1990. 

The attached permit application does not include an approval letter 
from the Historical Preservation Office of the West Virginia Division of Culture 
and History. The results of an archaeological survey of the area were submitted 
to the Historical Preservation Office on June 10, 1994. The report indicates 
that there are no areas of a historical significance in the vicinity of the 
landfill. We will send you the approval letter from the Historical Preservation 
Office when it is received. 

Also, we have been working to obtain the storm event NPDES samples 
required for the permit application, but weather conditions have delayed 
completion of the sampling at the landfill. The results will be forwarded to 
you when they are available. 

A check for the $1,000.00 renewal application fee is attached. A 
signed affidavit for the Statement for Billing for the costs of publishing·legal 
advertisement is also enclosed. 

If you have any questions or need additional information, please call 
me on 863-4271. 

Attachments 
/vlw (6858-1) 

Very truly yours, 

IJ.N.Jf.. .-t 
W. M. Stewart 
Sr. Environmental Control Consultant 
Washington Works 

EID053308 
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Data: 
From: 

13-Sap-1994 09:51am EDT 
RITCHERL 
RITCHERLiiSCOCVM1iCOCIL1iM 

TO: PLAYTISiiA1 

Subject: Oucatman 

VMSmail To infonaation: WWPS::PLAYTIS 

Data: 09/13/94 09:30:49 
To: ZIPFEL ··WWPS 

PLAYTIS ··loW'S 

Capt: 
Tal No: 

MULHERFP··JLCL01 
VALENTA • -HSKVAX 

From: Bob Ritchey, FLPR SHEA, CRP711/130, 999·2870 
Subject: Ducat•an 

After our conference call yesterday, I called Judy Walrath back because 
I was curious for •ora information on the off-handed co.•ent she had made 
that she had attended a conference and heard that "PFOA was on a fast-track 
as a potential carcinogen•. 
Judy indicates that one of the co-authors of the JOM article associating 
PFOA production at the 3M plant to prostate cancer (the death certificate 
study) presented that paper at the National Cancer Institua's lata April '94 
conference on Occupational and Urogenital Cancers. Judy attended. The papa 
was presented without any disclai•ers or qualifiers or l~itations and Judy 
had to bite her tongue to avoid challenging it on the flawa we saw in it 
for fear of being branded the induatry reaponse. Aaron Blair, apida•iologis 
with NCI and known to be vary intaraatad in occupational cancers, than 
acknowledged the paper in front of the audience aa an excellent paper. A 
parson in attendance was Alan Ducat•an, who ia with WVU. He called Dr. 
Karrh to and indicated to h~ his feeling that PFOA was on a fast-track 
to baing identified as a potential carcinogen. Or. Karrh alerted Judy 
(sea attached old ••ail), who called Or. Zobel at 3M who ind~catad he 
would call Ducat•an. 
We don't know what c .. • of that call, but have not heard anything •ore 
fro. Ducat•an or anyone elsa. 
I've asked Judy to contact Or. Zobel or Jeff Mandel with 3M and see what 
c .. • of the followup with Ducat•an. 
I pass thil along to keep us all aware of the perception• and linkages 
that are •out there• around ca. 
Regards, 
Bob Ritchey 
*** Fo..,.rding nota fi'"QI WALAATJ • -ISCOCVM1 08/13/9-4 08:!4 ••• 
To: RITCHERL··I~ 

Fro.: Judy W.lrath 
Epide•iology/Haekell/CR&D, 38-88!84 

Subject: Ducat•an 
Bob, For your infor.ation. I'll follow-up with 3M and let you know what I 
learn. Judy 
*** Forwarding nota fro. KARRH8W --ISCOCVM1 OS/27/94 14:44 ••• 
To: WALRATJ ·-I~ 

Fro.: Bruce w. Karrh • 4-9513 • N-10480·8 

EID073255 



Subject: Oucatman 
Alan Oucatman of University of wva called me today. He was at the NCI conference where you gave the AN paper. His comment was that NCI has perfluorooctanoatic acid on a •fast track" and, if we are planning any work on this compound, he would like to be involved. He was aware that we made or used it at a ·west Virginia" plant, something Ididn't confirm nor deny but told him I would get in touch ~ith the people who may be involved with that chemical and let them know of his interest. I tried to call Gerry Kennedy but he was not in. Will you please pass on to hlm Alan's interests?? Thanks 

cc: REINHACF·-HSKVAX 

cc: KENNEDY ·-HSKVAX 
PEETDL ·-ISCDCVM1 David L. Peet 
SERINGCS-·ISCDCVM5 
HUDSONBL • · ~PS 

RITCHERL--ISCOCVM1 Robert L. Ritch 
HOLMESOA--ISCOCVM1 Dave Holmes 
PORTER...IB- -CSOC 

00 ,,. 1G v,:., ... v 

EID073256 
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DITKROFFICB IIBIIOR.ARDUII 

Date: 
Froa: 

Dept: 
Tel. Bo: 

TO: See Below 

09-Nov-1994 11:28am 
Michael E. Gell 
GELLME AT A1 AT ENGG 
ENGR-SERO 
(704) 362-5943 Fax 8-362-5934 

Subject: C-8 MSDS (suspect - small "c• carcinogen ?) 

Marshall, 
The attached MSDS for C-8 indicates that the compound causes 

tumors in mammals and is a suspect carcinogen. This compound is 
not listed as a known and federally controlled carcinogen, but 
Dupont Haskell lab considers it a suspect (small c carcinogen). I 
asked Haskell lab about the exposure limits they have established 
for C-8 and they indicated that they considered it a potential 
carcinogen when they set the AEL and CEG(community exposure 
guideline). I am not in a position to comment on the 
carcinogenicity of the C-8, but Haskell Lab is and I suggest we 
discuss this compound with Haskell. 

The CEG of 1 ug/1 in drinking water may be lower than the 
concentrations seen in our customers WWTP effluent, but I don't 
know enough about how they process the fiber and how much of the 
finish they would wash off and discharge to the environment. I am 
, however, concerned that we could potentially discharge this 
same material from any plant that makes or processes the finish. 

Will this compound find its way into the wastewater? 
Looking at the notes on the K-7762 finish I get the impression 
that we will not detect C-8 in the wastewater and that our 
customers will not see it in their air or water systems, but will 
it be there at some concentration? I am concerned that the C-8 
will be there at some concentration and I am not sure what our 
obligation is to inform the site and the customer of that 
presence. I suggest that we discuss the potential exposure of the 
our WWT system and that of our customers to this compound in 
light of its potential. carcinogenicity. 

I am concerned that we may have a product stewardship issue if we 
have a finish that contains a suspect carcinogen that is made and 
processed on a DuPont site and then goes out to a potentially · 
uninformed customer. If that customer does not handl.e the product 
with adequate precautions there could be a backlash to DuPont as 
the supplier. 

Please let me know if I can be of any assistance with the C-8 
issue. 

EID089977 
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N? 0025 QA LAB WORK REQUEST 

REQUESTED BY: __ =s.::...I.....4-\Yn~....w\to~)\ot-W-e..LC...J....t...._. __ DATE: 4 -\%-9.5 
UNIT, PROJECT OR DEPT THIS WORK SUPPORTS: -~~"f-.L.A-+----------,__.. . 
REPORT RESULTS TQ: (Name and phone number) _ ____...,.,).J-,J\L..LYD-L-..1. ________ _ 

DATE AND TIME RESULTS REQUIRED: LUeciYJ f sci C! A-1 
SAMPLE DESCRIPTION: (Sample Point, Container, Contents, Date, Time) 

..g,. em I '5ctmp1e.. Pf¥. Bun 

SAFETY: (Circle One) Normal Hydrocarbon; Acidic; Caustic; Other ----'-'5 ...... b ....... o~I(_S""""-----
ANALYSIS REQUIRED: 

COD a..,=y-5~ 

WHY IS WORK REQUIRED: . 
1\Je\.e)U boac comp\o\nb 

ANALYTICAL RESULTS: (Attach additional pages if necessary) 
.S~v12- F~~t- tS,5 ff~ 

CoD /() /() ~ 

EPC511M 

¥0~~,; 
SAMPLE DISPOSAL 

RETURN SAMPLE TO REQUESTER 0 
RETURN SAMPLE TO RETAIN D 

DISPOSE OF SAMPLE D 
CA 002 



Water Sample from Dry Run, wv 

Sample received by Jim Holbert from EJ Tennant on April 18, 1995. 
Sample was not preserved or cooled. 

pH of sample was 7.8. Ohio River pH on April 12, 1995 was 8.0 thus consider pH of sample acceptable. 

Chemical Oxygen Demand was 1010 mg/L. Shell's treated water seldom goes above 25 mg/L so 1010 is extremely high. 

Surfactant level was 12.Sppm. This should be close to zero. Shows there are detergents present. 

Total suspended solids was 46.8 mg/L. The Ohio river when not flooded has solids of less than 10 mg/L. 

Given the smell and the detergents present. My guess is the sample is contaminated with sewage and is harmful. 

L' o :5 -r,· 0 

----

CA 003 
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INTEROFFICE MEMORANDUM 

Date: 
08:08am 

From: PLOEGER 

Dept: 
~RS/LITIGATIONS 

Tel No: 

TO: WALTER M. STEWAl\T 
TO: GEORGE WOYTOWICH 
TO: LYNWOOD I<. IRELAND 
TO: RICHARD A• KIRSCHNER, JR 

CC: DAWN 0 JACKSON 

Subject: ATTACHED REGARDING CITIZEN COMMENTS 

INTEROFFICE MEMORANDUM 

Date: 03:37pm 
From: 

Dept: 
Tel No: 

TO: GERALD A PLOEGER 
TO: H. DAVID RAMSEY, JR. 

Subject: RE: DRY RUN LANDFILL 

26-Apr-1995 

GERALD A 

PLOEGER 
EXT. 

863-4248 

STEWAl\T ) 
WOYTOWIG ) 
IRELAND l 
KIRSCHAA ) 

JACI<SODD 

25-Apr-1995 

D CHRIS KOELSCH 
I<OELSCOC 
ZYTEL AUTOCLAVE 
304-963-2291 

PLOEGER ) 
RAMSEY ) 

Jerry, 
Rod Newell! a E'I mechanic in the Zytel* A/C area came to 

me yesterday morninq askinq me if I could help him in findinq out 
some information about any trouble we miqht be havinq at the dry 
run landfill. Rod owns about 200 acres up by the landfill and 
raises about 80 to 90 head of cattle. There were basically three 
thinqs that prompted ht= to seek further information; some of 
his cattle will start to qraze in the fields next week, his nei;hbor•s comments to ht=, and the fact that he has noticed lar;e amounts of foam comin; from the run off as far down as Lee 
creek, as much as 18 inches in staqnate pools. Durinq the conversation he did mention that within the last year he's had 
two calves that were still born and his neiqhbor had one. These 
were the first two he had ever had. He was not tryin; to link 
that to the landfill but did want to reqister it's preseftts. 

.· } 

EID007456 
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His neiqhbor, Earl Tennant, Rod is quick to point 
out, is 
a bit on the reactionary side. Earl has made comments to 
Rod 
that he has seen and collected dead fish and froqs out of 
the run 
off and has them frozen, has complained to the DNR and the 
EPA, 
and has had a sample tested him3elf and the results showed 
"bad 
stuff in the water". Earl owns about 700 acres out and 
around 
tbe landfill and also raises cattle. 

After Rod talked to me I contacted Ron Meloon and 
explained the situation. Ron was qoinq to look into it and 
qat 1 
back to me. We have missed each other several times in to 
last 
day and half. This morninq I called Georqe and relayed the 
same 
information to him. He assured me that surface water 
testinq on 
about 28 different parameters are reported to the state each 
month and results from the 7 monitorinq wells are reported 
quarterly. Georqe stated to me there should not be a 
concern as 
far as the health and safety of his cattle. 

After my discussion with Georqe I talked to Rod and 
relayed Georqe's comments to him and offered to qather any 
other 
information for him if he still had concerns. Rod was 
satisfied 
and thankful for the information and now has a better 
understandinq of the extent of monitorinq we perform. He 
then 
mentioned that he was turkey huntinq this morninq and foam 
all 
the way down to the creek was very heavy in the run off. I 
then 
passed that information onto Georqe and asked Rod to let me 
know 
if he did not see an improvement in a couple of days. 

That's about all I know. Let me know if there is 
anythinq else I should or can do. One other comment, Rod 
has 
approached this in a very calm and professional manner and 
is 
workinq with us. It qives us a qreat opportunity to improve 
our 
PR status with the abuttinq land owners to the landfill. 

Thanks, 
Chri.s 

18. 

08:43am 

WOYTOWICH 

• 
INTEROFFICE MEMORANDUM 

Date: 

From: 

04-May-1995 

GEORGE 

flQrt<; ': ",' 
\;"l ':'J .... , \... l 
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)·6U~,q , . . .. 
Revised 

3193 
STATE OF WEST VIRGINIA 

DIVISION OF ENVIRONMENTAL PROTECTION 
ENVIRONMENTAL ENFORCEMENT 

Applic/?ermit/Order No. __ _ 
Expiration Date \ - \\ ~ ~ 
Municipal 
Industrial -w--:-:v':-,:-~ -c 7~&-;_u_t./....,...--

LANDFILL INSPECTION REPORT 

Name of Facility E I D·..l P,... ,..,~ - 0 ~ ·~ B."'........ h--.:;~'\\ 
Weather :f ·' " ..... y Date of Last Inspection .-.::..::2~3~<--~:.:::·:..!('__;~~s=----------

Current Monthly Tonnage ---- Status of Operation: Active ( X'· Inactive ( ), Not Started ), Closed ( 

Permit Acreage Estimated disturbed acreage at time of inspection 

Bating: S ·Satisfactory, U ·Unsatisfactory, N/A ·Not Applicable, N/0 ·Not Observed, N/0 ·Not Determined 
M • MarginaJ 

Uner System Construction 
Uner System Maintenance 
Leachate Collection System 
Leachate Detection System 
Leachate Storage System 

Monitoring Wells 
Monitoring Reports 
Leachate Treatment System 
Sprayback Recirculation ·-. 
Pumpout and Transport 

Sewer Hook-up 
Treatment Plan 
Other 
Other 
Other 

Is there a leachate discharge into receiving stream; Yes ( ')() No ( Receiving Stream ......,.t'>..o~i;c:.'.;.:;;"'"-ib--'-Q..;;;.....,;::.'~----

Outlet Status: ,..-----,-----r-----r----or-----r----.,.------r----r----
~:::~Number ~-I....;O~~::=....&'-+I---+-----t----+----+----+---+---=-+l-

-4. 

~ .... ,.~,"l:),··-~ 
Daily Cover 
Intermediate Cover 
Final Cover 
Erosion, Sediment Control, 

Diversion Ditches 
Revegetation 
Access Roads 
Access Cont~ 
Operations Plan 

s 
s 

Placement and Compaction u.. 
""'-~:.......! 

QAIQC 
CertificatiOns 
Control of Wind Blown Material ~-=-~ 
Odor Control 
Dust Control 
Fire Control 
Vee10t Control 
Gas Management 
Records 
Equipment 

s 

H. W. Excfusion Planllnspections 
Contaminated Soils Disposal 
Asbestos Disposal 
Tire Disposal 
Drum DfsposaJ 
Sludge OisposaJ 
Shredder Rutr OfsposaJ 
Infectious Waste Disposal 
Other 
Other 

Comments:!),=> ..... >~'-.. ~),\os,\=s.. \-.,_ \c,ea- .._:__~eeL ~ .,.....,.....:.. _.;.,~ ~· .. -~~ -L.~ 
'..:>S>g.""" -.... ~~ ~'L<-·~ ~·t=-> ~"' bOQ- ..:..-~\~~~ .;...... ~~ ... 

..... 

"2... h~ -~'-~ 
WARNING! You are hereby warned that the foltowi dau 
of ,19--~ 

..... ~'" .....,.,; ~ SU.-t "£='"::;. 
f "' \ ~-·\.-~ Number o N.O.V.'s issued on thas' date: , ..... ..,::) __ ...,.. :...0 ~ ,....,, ~ · ) - --r !'' J •• • II J ., , _.,.. ,. ,/ .·.) jl,· ~ _,: _.,,. /_,__ / 

Company Representative and 'Title: _..~:w!l.l·•...,lr.!!lt.~..;.. "'.L.' il.i'.&.:' ':=.i•oAJ~r:SoL_.: ... :=.....w-· m~cc~·.tt.=:~:::...!-~__.;:-....._~,:....:::: ·· ... ::.··__..:,....-=:::::·-~:..:!k='-~' ·--_,._.,.....~--

Signed: cks~'~"a~r) I I Oate:4 ~\\?Phone: "-''-~-~ ... » 
White Copy • Disuict Yellow Copy • lnspectot Pint Copy • Cbarles&oa Ooldearod • Facility 

0 CH):;; ;:: ~1 
-·-· --. -··~·-----------------··-··--······-·-··-----------_;;:_. 

EIDOI: 
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10: D1atr1but1on List 

DITEROFFICE MEIIllWIDOM 

Date: 
Pre.: 

Dept: 
TelJro: 

Subject: MEETING - UHDFILL ISSUES 

c-- ,_., 
-jo c. + 

r:?. 0. 

ft.,_-

02-Hay-1995 03:00pm 
WALTER M. STEWART 
STEWART 
PPD-SHEA&EA . 
(304) 863-4271 

THERE WILL BE A. MEE'l'ING ON THURSDAY, 5/4 FROM 10:00 A.M. 
TO 12:00 NOON Ilf M! OFFICE TO DISCUSS ISSUES CONCERNIIfG THE DRY 
RtD1 .&Jm LOCAL LAHDPILLS. TH! TOPICS WILL IIICUDE: 

DRY ROll 

1) STATUS OF BLACIWATER IH THE POIID Aim STREAM 

2) FOAM Ilf RUN BOTH Otf Alf]) OFF OO'R PROPERTY 

3) C-8 II SLUDGE 

LOCAL 

1) NEW PERMIT REQUIREMEHTS 

2) CCH'LIANCE ORDER 

3) STRATEGY - ACCEPT OR APPEAL 

LET ME DOW IF OTHER ITEMS SHOULD BE ADDED TO THE A.GEHDA. 
TBAJ1D. 

EID080803 
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Wtvi.S ENVIRONMENTAL 

OFFICI 

DIVISION OF ENVIRONMENTAL PROTECTION 
GASTON CAPERTON 

GOVERNOR 
1304 Goose Run Road LAIDLEY ELl Mc:eoY.Ph.o. 

Fairmont, WV 26554-1390 otRECToF~ 

September 25, 1995 
Mr. w. M. Stewart 
Senior Environmental control Consultant 
Washington Works 
E.I. DuPont de Nemours and Company 
P.O. Box 1217 
Parkersburg, WV 26102-1217 

Re: Solid Waste/NPDES Water Pollution Control Permit Application No. WV0076244, 
Dry Run Landfill . 

This agency's May_16, 1994 field investigation revealed numerous deficiencies t~ding~ operation ot the Dry Run landfill. Although your company was advised of these deficiencies at that time, March 23, 1995 and May 3, 1995 field investigations conducted by an inspector from the Environmental Enforcement group revealed measures had not been taken to correct the deficiencies. These deficiencies, which are discussed in detail below, are of concern not only because of non-compliance with the operational requirements ot T1tle 47, Series 38, Solid Waste Management Regulations ( SWMR) , but also because the structura.l integrity of the landfill could be effected. Said deficiencies included but were not--necessarily limited to the following: sparse vegetative cover, poorly defined benches which were no~ providing adequate routing of stormwater and leachate thus causing numerous erosional gulleys on the landfill surface, lack of interceptor channels to properly route stormwater and leachate to the surface impoundment, lack of a leachate collection system, lack of surface water diversion channels, and excessive sol1d waste lift thicknesses. Said deti iencies are rimaril due to the desi n ot the landfill w 1ch m t be u rade or 1s purpo , 1s agenci requests at your company contract the services of a consu ting firm having expertise in landfill design. · 
Your letter dated June 9, 1995 indicates that in response to the above referenced Environmental Enforcement inspections, diversion channels have been dug to prevent run-on to the active landfill area and furthermore, drain pipes have been installed in the till area to aid in draining water from the area. Although these efforts are commendable, be advised that diversion channels must meet the requirements of Section 4.5.2.b. ot the SWMR as further referenced in Section C.2.b.1. below. Also be advised that the installation of drain pipes does not preclude the placement of a leachate collection system (see section c.2.e. below). 

Office of Water Resources 
Telephone: (304) 361"-2724 Fax: (304) 367 ·2727 

0 v 9 ~:< I;: ;-; 
EID012672 



Mr. Stewart 
Page two 

subsequent to the May 16, 1994 field review, a thorough review of 
Application No. WV0076244 was conducted. Based upon these 
reviews, and the March 23, 1995, and May 3, 1995 field 
investigations, said application has been found to be incomplete. 
Therefore, the following information is needed to continue the 
processing of Application No. WV0076244. Note that the sections 
referenced below correspond to these of the Class F application. 

A.9 - Provide detailed information regarding the waste 
minimization program which shall include putrescible materials. &/ 
Also provide details ot the waste minimization programs which 
shall include a description ot the technologies and methodologies 
of waste reduction, reuse, recycling, and energy recovery which 
are applicable to the wastes being disposed. 

B.1.b. - The application reaveals that the slud9e filter cake 
will consist of approximately 22t sludge, 28t fl.lter aid and sot t~·
water. As the filter press has subsequently been placed into 
operation, provide actual sludge, filter aid, and water 
percentages. 

B.2. - As indicated in revised Attachment 7 submitted with your 
letter dated September 14, 1994, t bio-solids ot the sludge have 
increased dramatically pursuant to the recently started operation 
of a filter press to dewater sludge !rom the wastewater 
treatment plant !rom 4.8t (referenced in A.C. Hustons' 3/1/88 ~~ 
letter to the writer) to 20t-30t as referenced in Attachment 7. 
The increase in biosludge concentration as well as increases in 
the amount ot sludge disposed since the filter press became 
operational have apparently caused the presence ot anaerobic 
bacteria and iron sulfide referenced in your April 13, 1995 and 
May 12, 1995 letters. Because ot the dramatic increase in t 
bio-solids, your company should have re~ested that Permit No. 
WV0076244 be modified-to incorporate sal.d sludge as Condition 
G.1. ot Permit No. WV0076244 allows only tor the disposal ot 
sludge having a biomass of the concentration referenced in the 
above referenced 3/1/88 letter. concurrently with the 
modification request, your com~any should have submitted a 
leachability analysis ot the fl.lter aid/sludge mixture. 
Therefore, this agency requests that such be conducted by 
utilizing the Toxicity Characteristic Leaching Procedure (TCLP) 
for the parameters indicated in Mr. A.C. Huston's letter dated 
A~ril 14, 1988. t weight dry solids ot the filter aid/sludge 
m1.xture shall also be determl.ned. 

C.1.c. -As this agency has no record otWell MW-12B, please 
provide boring logs and well construction information for said 
well. 

C.2.a.1. - It is unclear which contours indicate 1991 conditions 
and those which reference 1994 conditions. Therefore, please ~ 
differentiate. Also, please explain the volume calculations and rA 
how they were derived. ~~r· 

EIDOI267J 
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Mr. Stewart 
Page three 

Regarding Section A- A of Drawing M677 (Attachment ll), the 
interval between the solid black line and the dashed line labeled 
''ravine bottom", appears to indicate an area which was filled 
~rior to waste disposal. If this assumption is correct, please 
~ndicate materials utilized for filling as well as placement ~cw 
procedures. If the assumption is incorrect, please label the 
solid black line and indicate the significance of the interval 
between the solid black line and the dashed line. 

C.2.a.4. - Section 6.1.5. of the SWMR requires, unless otherwise 
ap~roved by this agency in writing, that a cap consisting of a 
un~form and compacted one toot layer of clay that is no more a• 
permeable than 1 x 10-7 cm;sec shall be placed and graded over 
the entire surface of each final lift. As the landfill was not 
underlain by a leachate collect~on system prior to initial 
disposal operations, it is this a9encr's position that a one foot 
clay cap should be installed to m~nim ze percolation of 
precipitation through the waste material. 

In accordance with Section 3.12. of the SWMR, provide a borrow 
area study identifying materials to be utilized tor the above 
referenced one toot clay cap and a two toot topsoil cover 
(a lesser topsoil cover thickness will be considered providing ,n; 
sufficient rationale in support of such is provided). Note that ~ 
in accordance with Section 3.8.2. of the SWMR, test pits or test 
borings shall be utilized tor this purpose. Refer to 3.8.2. to 
determine the required number of test pits or test borings and 
also to determine the information to be derived !rom test pits 
and borings. Said information shall be included in the borrow 
area study. Note·that sufficient quantities of borrow materials 
must be available to provide the temporary cover referenced in 
this section but also the final cover requirements referenced in 
Section C.2.d.8. 

C.2.a.5, C.2.a.6, E.3.t., E.3.g. -The application indicated that 
"the surface will be crowned to provide a 1t to 2t slope to 
eliminate ponding on the surface and to direct surface water to 
diversion ditches on either side of the fill" to "mininize 
surface water flow through the till and over the !ace of the 
lift." However, the May 16, 1994, the March 23, 1995, and the 
May 3, 1995 field investigations revealed that most of the 
benches of the landfill sur!ac~~ot well defined or are not sloped sufficiently to direct runoff toward the sides ot the 
landfill thus allowing runo!!~~w directly across the face of 
the landfill which is resulting in numerous erosional qulleys 
some of which have exposed waste materials. Those benches which 
are defined do not contain a sufficient slope to u ~each~ 
toward either side of the landfill as pools of eachat were 
observed on the benches. Therefore, the benche e 
redesigned to provide routing of stormwater and leachate to 
interceptor channels which must also be developed to continue 
routing of runoff to the surface impoundment !or treatment. 
It must be determined if slope drains should be utilized to 

EIDOI2674 
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Mr. stewart 
Page four 

~-

route runoff from the benches to interceptor channels. If it is determined that slope drains are needed, provide detailed drawings of such and calculations verifying that the proposed design will fulfill their intended pu~ose. If it is determined that slope drains are not needed, prov~de appropriate rationale and calculations accordingly. 
During the May 16, 1994 field review, Mr. George Woytowich of 

1 
,~ your staff informed the writer that individual lifts of waste ( A/materials are not placed in accordance with surveyed elevations As such is essential to provide pro~er drainage of the landfill ..:• ~ surface, provide information detail~ng the implementation of 1 surveying activities. 

Describe measures to be undertaken to revamp existinq benches to assure each existing bench is well defined and properly constructed to provide proper drainage. Provide a detailed plan view map of scale 1" • 100' (or a more expanded scale) clearly indicating each reconstructed bench. Each reconstructed bench shall be designated by letter. Indicate proposed elevations for the front and back of each reconstructed bench (note that benches shall be sloped from front to back to facilitate drainage), and also directions of flow for each reconstructed bench toward intercepter channels. Note that each reconstructed bench shall be routed to an interceptor channel. (see section c.2.b.1. regarding interceptor channel sizing). The reconstructed benches shall be designated Phase I of the disposal area (see paragraph below regarding Phase I). Each successive series of benches overlying Phase I shall be designated Phase II, Phase III, etc., until the proposed elevation of the completed fill referenced on Drawing M677 is reached. For each Phase, provide the above requested information for Phase I. Note that Attachment 12 is insufficient as it does not provide the information previously referenced in this section. 

The overall stability expresse~ as a factor ot safety of 1) the existing disposal area and 2) the final configuration of the disposal area must be determined using an approved method. Indicate on a plan view map the landfill section utilized for this purpose which shall extend from the toe of the fill to the top of the fill. Provide in table form soil properties utilized for the analysis. Calculations utilized to genrate the factor of safety shall also be included. 
The May 16, 1994 field review revealed that the upper surface impoundment was filled with sediment and therefore serving no useful purpose. At that time your company was advised that the impoundment should be drained to allow the sediment to thoroughly dry prior to disposing of waste materials thereupon. However, a representative of your company informed the Environmental Enforcement inspector present during the March 23, 1995 field investigation that no special measures were taken to drain the 

EIDOI2675 
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Mr. Stewart 
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impoundment (other than its natural drainage) prior to placement of waste materials thereupon which was being effected that date. As the May 16, 1994 field review revealed that the natural drainage of the pond was ~oor, the ~ond could not have been 
pro~erly drained. Insuff~cient dra~nage of the impoundment 
sed~ments is a concern to this agency as the structural inte9rity of the landfill could be affected. Placement ot waste mater~als within the area of the upper surface impoundment has expanded the ravine being utilized tor disposal to its ultimate foot~rint. Said placement, in addition to the area previously util~zed for disposal, for purposes of this letter, constitute Phase I of the landfill. The application references that a "slope of 1:2 will be maintained during filling." Note that Section 4.6.2.a.A. of the SWMR requires that slopes of working faces shall not exceed 3:1. Also note that Section 6.1.S.a.o. of the SWMR requires that the grade of the final surface shall not exceed 3:1. Benches must be spaced to assure that the slopes of working faces and the final surface d~ not exceed 3:1: this requirement must be taken into consideration when preparing the map referenced in the above paragraph. Provide the following bench details the locations of which shall be clearly indicated on the plan view map referenced in the above paragraph: cross section to scale of a typical bench which shall include its upslo~e working face: plan view to scale of typical bench drainage to ~nterceptor channels which shall include erosion control materials (provide documention that erosion control protection will not be required if such is not proposed to be utilized): plan view to scale of a typical bench corner; and cross-section to scale of typical bench erosion protection (provide documentation that erosion control protection will not be required if such is not proposed to be utilized). 
C.2.b.1.~he May 16, 1994 field i~vestigation revealed that surface run-on has eroded a channel which in places is approximate y three feet deep through the waste material on the southern side of the till area, diversion channels are needed to route surface run-on around the site. Note that although Application No. WV0076244 dated August 19, 1987 indicated that a diversion channel would be constructed, the May 16, 1994 field investigation revealed that it had not. Note that diversion channels should also extend below the surface impoundment (see C.2.b.3.) The application incorrectly states that diversion channels are shown on Attachment 10 with details and profiles of the channels being shown on Attachment 11. Note that in accordance with Section 4.5.2.b.A. of the SWMR that your company must design, construct, o~erate and maintain a run-on control system capable of prevent~ng flow onto any part of the disposal area during peak discharge from at least a 25-year, 24-hour rainfall event. Note that it is unclear whether the drainage 
swal~s indicated our Drawing M641 (Attachment 10) meet this 
requ~rement. Furthermore, Section 4.5.2.b.B. of the SWMR requires that diversion channels shall have the capacity to pass safely the peak discharge from the contributing watershed from a 25-year, 24-hour rainfall event. Therefore, your company must provide the information required by Section 4.5.2.b.C. of the 
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SWMR for the diversion channels referenced in your June 9 letter. Should your company determine that the diversion channels referenced in said letter do not meet the requirements of Section 4.S.2.b.C., submit the information required by 4.5.2.b.c. for alternative diversion channels. 
Attachment 13 incorrectly references that a cross-section of the diversion ditch is shown on Attachment 11 as such is not indicated on Attachment ll or any other Drawing contained within the application. Furthermore, a determination cannot be made whether Attachment 13 contains the required information to verify that the diverson channel has sufficient capacity to pass safely the 25-year, 24-hour rainfall event. Therefore, this agency requests that a procedure approved by the United States Soil Conservation Service be utilized to determine the location and sizing not only of channels to divert surface run-on, but also to determine the location and sizing of interceptor channels referenced in C.2.a.5. above. At a minimum, the following factors must be included in the analysis: surface drainage area contributing to surface run-on; maximum, minimum, and average slope of the area contributing to surface run-on as well as the area where diversion channels are to be located; run off curve numbers; rainfall amount from a 25-yr/24-hr. storm event with its corresponding run-off depth, and peak rates of discharge in cubic feet per second. Based upon the analysis, the location and shapes (triangular or trapezoidal) of interceptor and diversion channels shall be determined. Said channels shall be indicated on a plan view map of scale 1' • 100' (or a more expanded scale) to accuratelr reference their locations. Provide cross sections of typical tr an9u1ar and trapezoidal channels. For each interceptor and divers1on channel, which shall be numbered in plan view, provide in table form the following information: the acreage of the contributing watershed, the design velocity in cubic feet per second based upon a 25-yr, 24-hr storm event, the type of section (trapezoidal or triangular), depth of channel, type of lining (grass, fabricform or rock- indicate rock size and type), thickness of lining, maximum velocity (feet per second), minimum slope (ft/ft), maximum slope (ft/ft), bottom width, and width of side slopes. For channels utilizing fabricform lining, provide minimum thickness and filter point spacing for centerline slopes less than or equal to 5t, 5t-10t, and qreater than lOt. All calculations utilized to determine the desiqn of the interceptor and diversion channels shall be provided. It must also be determined if qeotextile should be utilized in the interceptor and diversion channels. If it is determined that geotextile should be utilized, provide the type(s) to be utilized and rationale for choosing said trpe(s). If it determined that geotextile should not be util1zed, provide sufficient rationale accordingly. 

C.2.b.2. - Provide type and quantity (pounds per acre) of fertilizer to be utilized. Also note that Section 4.5.6.b.B. of the SWMR requires that for soils having a pH of less than 5.5, 
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lime shall be added to maintain a soil pH of 6.0. Therefore, 
based upon soil analrses, determine whether lime will be utilized and furthermore, ind~cate (if it is determined that lime is 
necessary) the amount to be utilized in pounds per acre. 
c.2.b.3. - As the discharge from Outlet No. 001 typically exceeds its maximum daily Total suspended Solids limitation, and furthermore, as elevated BOD, TOC, and COD concentrations have been observed (see Section C.2.h.), the surface impoundment is 
not fulfilling its intended purpose. Be advised that the surface impoundment must meet the design requirements of Sections 
4.5.2.c.A.(c), 4.5.2.c.A.(g) (B), and 4.5.2.c.A.(g) (C) of the SWMR. To determine if said requirements are being met, a 
procedure a~proved by the United States Soil Conservation Service shall be ut1lized. Therefore, provide documentation 
(calculations, drawings, verbage) regarding such. As the Environmental Enforcement inspector's May 3, 1995 field 
investigation revealed that the discharges from the diversion channels referenced in your June 9 letter are routed to the 
surface impoundment, said discharges must be included when 
determining if the requirements of Sections 4.5.2.c.A.(c), 
4.5.2.c.A.(g) (B), and 4.5.2.c.A.(g) (C) are being met. Note that diversion channels should instead be routed around the surface impoundment to provide improved sedimentation control. If it is determined that the requirements are not being met, provide 
detailed drawings clearly indicating changes which will be made to upgrade the surface impoundment to conform with said 
requirements. Concurrently, with the revised drawings, provide documentation (calculations, verbage) to indicate that the 
revised design of the surface impoundment meets the requirements of the SWMR. 

It is the agency's understanding that the riser structure was changed concurrent with pond reconstruction in Auqust 1993. 
Therefore, provide riser details. 

C.2.b.S. - Attachment No. 13 indicates that the discharge 
structure.is a 15" diameter steel pipe. If this is correct, please confirm such. If not, indicate its type and diameter. 

c.2.c.1. - It is the writer's opinion that a haul road is 
required not only to provide access to the working face but also to provide protection for areas ~reviously utilized for disposal. Therefore indicate haul road(s) 1n plan v1ew on a map having_ a 
scale ot 1" • 100' for a more expanded scale). Station numbers (one per 100 teet m nimum) shall also be indicated for each haul road on said plan view map. Provide haul road profile(s) 
referenced by station numbers. Also provide a typical 
cross-section ot the haul road(s). Interceptor and diversion 
channels should be included in cross-sections of the haul road(s), if applicable. 

Note that access roads must be designed in accordance with 
Section 4.5.3.b. of the SWMR. As required by Sections 4.5.3.b.O. 

EID012678 

'-----· 



h 
)t•· 

..... \.'"' ·.1 . . . ,,.. ' 

//( .... J 
.{:I 

/1 
0 

Mr. Stewart 
Page eight 

and 4.S.J.b.F. of the SWMR, provide calculations documenting that drainac;e ditches an ulvert-openinqs-<lre-cap e of passing the peak d~scharge of 1- ear, 24-hour rainfall eve • For each culvert, which shal e n e ~n p an v~ , provide in table form the following information.:-- th-e-design- velocity · n cubic feet per second based upon a 25-yr, 24-hour storm even the diameter expressed in inches, pe concre e pipe, bituminous coated corrugated metal pipe, HOPE), length, t slope invert elevation of point ot entry, site coordinates of point of entry, invert elevation ot point ot discharge, and site coordinates ot point ot discharge. 
c.2.d.1., E.J.A. -The application correctly references, as was observed during the May 16, 1994, March 23, 1995, and May J, 1995 field investigations, that solid waste is being placed in eight foot lifts. This procedure in not in compliance with Section 4.6.2.a.c. ot the SWMR which requires that solid waste shall be ~laced in layers not exceeding two teet in depth. The above field ~nvestigations revealed that waste materials were being landtilled which are difficult to compact such as large cardboard boxes and metal products. Although the application indicates that a waste minimization program is in effect, greater waste miminization ettorts are in order to substantiallly reduce (preferably eliminate) materials which are difficult to compact as said materials pose a threat to the structural integrity ot the landfill. Provide the size of the bulldozer which is utilized as section 4.6.2.a.c. requires that an 815 caterpillar compactor or other equipment of equivalent weight be utilized. 
c.2.d.2. - The application incorrectli states that layers up to two teet thick are disposed as field nvestigations referenced in C.2.d.1. revealed eight foot lifts were being utilized. Solid waste lift thickness must not exceed two teet. Describe measures which shall be implemented to comply with this requirement as the materials referenced in C.2.d.1. are difficult to compact to this thickness. 

C.2.d.4. - A detailed narrative is needed as Attachment 12 is insufficient tor this purpose. The narrative must reter to the development of the Phases ot designated benches previously referenced in Section C.2.a.5. 
C.2.d.6., E.J.j. -As the application references that the landfill is not generally utilized during inclement weather, indicate where waste is stockpiled during inclement weather conditions. 

C.2.d.7. - Regarding the sludge till area indicated on Attachment 9 (Drawing M688), although such was not observed during the May 16, 1994 field review, it is not marked inactive on said drawing. In addition to providing a time trame during which the sludge fill area was utilized, provide authorization by which such was effected, the quantity of sludge disposed and the type and quantity ot materials mixed with the sludge prior to disposal. 
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c.2.d.8. - Provide sedimentation control measures to be undertaken at the sites on Drawing M688 designated "future cover material sites". During the May 16, 1994 field review, Mr. ~ Woytowich of your staff indicated that archaeological ~ investigations would be conducted upon said sites. Therefore ~ either submit report(s) summarizing the findings of said ' ~ investigations or provide a date by which they will be submitted'-~~ As the application indicates that soil will only be used as cove~ on a temporarily closed area prior to seeding, provide an example of a temporarily closed area. Borrow area studies shall be conducted upon each "future cover material site" - see Section c.2.a.4. regarding borrow area study requirements. Note that sufficient quantities of borrow materials must be available to provide the final cover referenced in section C.2.a.4. but also the temporary cover requirements referenced in this section. 
c.2.e. The May 16, 1994, March 23, 1995, and May 3, 1995 field investigations revealed the presence of numerous seeps on the landfill surface which are likely due to the lack of a leachate collection system underlying the fill area. Therefore, to alleivate this problem, Mr. Woytowich was advised by the writer during the May 16, 1994 field investigation that a leachate collection system must be placed upon the existing waste materials before an additional lift of waste materials is placed. Said system shall be designed in accordance with the requirements of Section 4.5.4.f. of the SWMR. To determine the amount of leachate flow from the site, which will be utilized in determining the proper design of the leachate collection system, the landfill modeling program entitled "Hydrologic. Evaluation of Landfill Performance" created by the Waterways Experimental Station of the US Army Corps of Engineers shall be utilized. Leachate flow shall be determined from the existing site as it represents the ultimate footprint of the disposal area. The design properties··of the leachate collection system, based upon the requirements of Section 4.5.4.f., shall be incorporated into the HELP model analysis. Leachate flow ~hall also be determined utilizing the final configuration having a one foot clay cap, topsoil, and vegetative cover in place. Input data sheets and computer outputs derived from the program shall be submitted. Note that although Section 4.5.4.f.A.(b) requires that the leachate collection system be eighteen inches in thickness, a lesser thickness may be utilized if justified by the program. A maximum daily leachate discharge must be calculated not only to determine the thickness of the leachate collection system but also the sizing of pipes located within the leachate collection system; note that Section 4.5.4.f.A.{g) requires that perforated pipes be located within the leachate collection system. Provide calculations indicating that leachate collection system piping is of sufficient strength to support anticipated loadings without crushing. Also provide calculations indicating that the leachate collection srstem is of sufficient capacity to continue to function effect1vely should settlement of the underlying waste material occur. 

Routing of leachate away from the landfill area is critical to its structural integrity. A leachate collection system must overlie the entire areal extent of the series of Phase I benches 
/l 
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and associated working faces referenced in section C.2.a.s. As disposal operations extend from the base of the disposal area to the top of the disposal area, the revampled Phase I benches referenced in Section c.2.a.s. shall be regraded immediately prior to the ~lacement of t~e leachate collection system wh~ch shall placed ~mmediately pr~or to the series of Phase II benches and their related working faces. Therefore on a plan view map of scale 1" • 100' (or a more expanded scale) indicate piping within the leachate collection system, its routing to interceptor and diversion channels, and culverts. Interceptor channels, diversion channels, and culverts shall be numbered with each having a reference to a detailed drawing. Detailed drawings (cross-sections) shall be submitted for each type of interceptor channel, diversion channel, and culvert. For each culvert, provide in table form the design velocity in cubic feet per second based upon a 25-yr, 24-hr storm eventl its diameter, the type of material from which it is composed, ts length, its slope, inverted elevation of incoming flow, and inverted elevation of outgoing flow. Also provide detailed drawings indicating the interface between the leachate collection system and the interceptor ditches. Also indicate the type of material to be utilized for the leachate collection system. It must be determined if qeotextile is needed 1) between the leachate collection system and the underlying subgrade, and 2) the leachate collection system and the leachate collection system and the overlying waste materials be evaluating particle movement and head loss in the filter material. It it is determined that qeotextile is needed, specify the type(s) to be utilized and provide rationale tor choosing said-type(s). It it is determined that geotextile is not needed, ~rovide sutticient rationale accordingly. It must be determ~ned it yeotextile is needed tor interceptor and diversion ditches. It t is determined that geotextile is needed, specify the type(s) to be utilized and provide rationale tor~choosing said type(s). If it is determined that qeotextile is not needed, provide sufficient rationale accordingly. 

C.2.h. - As the March 23, 1995, and May 3, 1995 tield investigations indicated that the discharge from Outlet No.- 001 was causing conditions not allowable in state waters referenced in Section 3.2. of Title 46, Series I, the surface impoundment is not providing sufficient leachate treatment. Insufficient treatment is further reflected by the elevated BOD, coo, and TOC concentrations observed at Outlet No. 001 during the first tour months ot 1995. Concentrations of this magnitude are not · ~ acceptable. As the surface impoundment does not contain a liner system, said concentrations will likely impact groundwater. Section 4.5.1. of Title 47, Series 58, Groundwater Protection 
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Regulations effective June 1, 1994 states "existing impoundments shall be evaluated for their potential to cause groundwater contamination. Where potential for contamination exists, action shall be taken to eliminate, to the degree practicable, the potential for groundwater contamination." Therefore, the surface imp must be retrofitted with a liner s ste hich meets --the design requJ.remen s e . • 3 • C. o e SWMR. It must be determined if geotextile will be utilized in the liner system. It it is determined that geotextile will be utilized, ~rovide the type{s) to be utilized and provide rationale for choosJ.ng said type~s). If it is determined that ~eotextile is not necessary, provJ.de sufficient rationale accordJ.ngly. Your May 12, 1995 letter indicated that Sulf Control has been utilized to reduce the above referenced BOO, coo, and TOC concentrations. Therefore, provide a Material Data Safety sheet for the product. As use of such is merelr a "stop gap" measure, provide detailed information regardinq a 1 steps being investigated - as was indicated in your May 12, 1995 letter - to eliminate the black water discharge from the fill area thereby resulting in the return of BOD, coo, and TOC to acceptable concentrations. 
C.J.a.J. -Available soil cover shall be determined by conducting~ the soil borrow area studies referenced in Section c. 2. a. 4. UL' 
C.J.c. - It is this agency's belief that utilization of the HELP modelling program previously referenced in Section C.2.e. would have been more appropriate for providing the information required by this Section. Therefore, it is requested that said program be utilized taking into consideration the deficiencies referenced in the paragraph below. Should your company believe that the data generated by the method referenced in Attachment 19 is as reliable as data generated by the HELP modelling program, this agency will acce~t the utilization of said method provided that you companr prov1de de~ailed rationale in support of said method. Note that f the method referenced in Attachment 19 is utilized, the deficiencies referenced in the paragraph below must be taken into account. 

Attachment 19 indicates that "slope at the surface of each cell will be 1t - 2t". As the May 16, 1994, March 23, 1995, and May J, 1995 field investigations revealed numerous areas of ponded water, the writer does not concur with this assumption. Attachment 19 also states that "the remaining 16.9 acres of fill area is covered with an impermeable clay (1X10-7 cmjsec) wh~ch is placed in a 6" compacted layer." However, Attachment 6 of the application indicates that the cover material instead exhibits a permeability of 1x10-6. Although Attachment 19 indicates that said cover contains deep rooted grass, the May 16 field review revealed a sparse vegetative cover. It should also be noted that surface run-on must also be considered in your evaluation. 
E.2.e. - The application states that a 6" cover is applied as necessarr "to maintain compaction and for dust and debris control during WJ.ndy periods." Indicate factors which are considered when determ1ning cover is to be applied. Also describe how cover material aids compaction. · 
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E.4.a. - Describe use of each type of equipment utilized. 
E.S.a.l. - Provide name, address, and qualifications of the landfill contractor. 
E.7. -Sections E.7.b. and E.7.c. indicate that a six-inch thick soil cover is applied as necessary to maintain compaction and for dust and debris control in windy periods while E.7.h. indicates that wastes are covered as soon as possible with a minimum thickness of 6" of compacted cover material. Indicate if soil ~ cover referenced in E.7.b. and E.7.c. is the same soil cover referenced in E.7.h. 

E.1o.a.2. - Section C.J. of Attachment 20 indicates PCBs havinq concentrations less than 50PPM are to be disposed. If PCBs have been disposed in the past, please provide the types and quantities of wastes containing PCBs which were disposed in addition to the dates they were disposed. If PCBs were not disposed in the past, please confirm such. Section C.4. of Attachment 29 indicates that maximum lift thicknesses of ten feet havin~ a slope not exceeding 3:1 will be maintained. This is in confl1ct with Sections C.2.a.5. and C.2.d.6. of the application. Therefore, please reconcile. 
section C.l4. states that a minimum thickness of 6" of compacted cover material will be applied to the entire solid waste area once each working day. This conflicts with Section E.7. of the application which states that a 6" soil cover is applied as necessary to maintain compaction and for dust and debris control in windy period•· Therefore, please reconcile. 
Section F.J. of Attachment 20 indicates two feet of soil cover is to be placed over completed sections of the fill. Verify that "completed" sect1~ns refer to lifts which have reached final grade which will receive no additional waste materials. 

Quarterly Monitorinq Well Reports {QMWRs) submitted as required by Permit No. WV0076244 reference that statistical comparisons of the data provided for downgradient wells 6A, 12A, and 13A with backqround well 14 are not meaningful as 14 monitors a different aquifer. Therefore, your company contends that background groundwater quality in the aquifer monitored by wells 6A, 12A, and 13A should be defined as the average of each parameter measured tor the first four quarters in the data base, specifically the period covering the second quarter 1990 through the first quarter 1991. Be advised that the SWMR re~ire that background groundwater quality be determined bl sampling wells that are hydroqeologically upqradient of the d sposal area. However, the SWMR allow background groundwater quality to be based on sampling o! wells that are not hydroqeoloqically upqradient o! the disposal area where other wells will provide background groundwater quality that is as representative or 
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more representative than that provided by hydrogeololically upgradient wells. Therefore, as wells 6A, 12A, and lJA are located immediately downgradient of the disposal area, they must not be utilized to determine background groundwater quality. Therefore, other well(s) must be utilized. For this purpose this agency will consider the utilization of wells MW-lA and/or MW-4A as they are not located immediately downgradient of the disposal area. Should your company elect to utilize MW-lA or MW-4A (in lieu of constructing new wells), it must be demonstrated that said well(s) Will adequately provide groundwater data in the aquifer monitored by MW-6A, MW-12A, and MW-l3A. 

Section 5.5.1. of the SWMR allows for the waiver or modification of various secions of the SWMR provided that sufficient documentation justifying the waiver or modification is provided. Based upon a review of Application No. WV0076244, waivers of sections 4.4, 4.6.2.b.A, and 4.12.2 appear to be appropriate. Should your company desire to pursue waivers of these sections, provide sufficient justification. 
As was indicated in this agency's February 4, 1994 letter, App1ication·No. WV0076244 must include a Quality Assurance; Quality Control Plan consistent with the requirements of Section 3.7.7. of the SWMR. 

By letter dated November 30, 1990 to R.L. Weser, Chief, Compliance Division, Air Pollution Control Commission, you expressed a desire to incinerate solidified methacrylate sirup. Therefore, indiciate if methacrylate sirup ash has been disposed at the Dry Run landfill. It so, provide dates and quantities of disposal as well as all available leachability analyses. If methacrylate sirup ash has not been disposed, please indicate accordingly. 
An 1991 inspection by this agency revealed the lack of surface seals around wells MW-6 and MW-6A. Therefore, provide measure to be implemented to install surface seals around these wells. 
Attachment No. 14 references Stream Sampling Points 1 and 2. Indicate which location is utilized for collection of the sample obtained for semi-annual leachate analysis. 
A detailed narrative, where appropriate, shall accompany the above requested information. Please submit the original copy of the above requested information to Chief, Office of water Resources and four (4) copies of same to my attention at my Fairmont office in an expeditious manner but prior to January 11, 1996, so that the review of Application No. WV0076244 may continue. 
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Should you have any questions concerning the above, please 
contact me at (304) 367-2724. 

JGB/jb 

Sincerely, 

OFFICE OF WATER RESOURCES 

~JJ.~ 
John G. Britvec, Geologist 
Industrial Branch 

cc: Cindy Musser, Insp., sw Dist. 
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INTEROFFICE MEMORANDUM 

Date: 
From: 

Dept: 
Tel No: 

TO: Distribution List 

Subject: Meeting Notes - C-8 at Dry Run 

05-Dec-1995 11:29am 
CRAIG K DILLON 
DILLONCK 
Fluoroproducts 
304-863-4972 

A meeting was held on November 30 to discuss the acceptable c-8 levels for 
Teflon* waste that is proposed to be landfilled at Dry Run. Those in 
attendance were Walt Stewart and Dan Weber (Environmental), Woody Ireland 
(Power & Services), John Doughty (Central Lab), and Roger Zipfel, Ed James, 
and craig Dillon (~eflon*)· 

Zipfel presented data on various Teflon* waste samples that were extracted 
by Doughty for c-s levels. Details of the samples extracted are recorded in 
book No. E56538 page 123 (Doughty Log?). Dan Weber also provided as 
reference extraction data furnished by Quality Analytical Lab on bio-cake. 
Summary of the data is as follows: 

SAHPLE RESCRIPTION 

150-1 Fine Powder Trench Scrap - undried 

150-2 Granular Vacuum System Scrap - dry 

150-3 PFA from Process K test dryer - dry 

150-4 FEP-4100 from Line 3 - dry 

150-5 

NA 

1 ppm blank , 

Bio-cake sample (Quality Analytical) 

POLYMER 
C-8 LEVEL 

PPM 

59 

2 

11 

7 

0.5-1.0 

WATER EXTRACTION 
EXTRACTED C-8 LEVEL 

PPM** 

0.44 

0.08 

0.04 

0.04 

1.04 

0.004 

Doughty extracted the sample that Quality Analytical analyzed. Weber noted 
that the analysis method used by Quality Analytical differed from the method 
used by Doughty on the polymer samples. Based on the bio-cake analysis, 
Weber indicated that approximately 7 pounds per year of C-8 is currently 
landfilled at Dry Run due to bio-cake. 

Using the test results as a guide, the group agreed that Granular scrap can 
be landfilled at Dry Run. In addition, any melted scrap PFA or FEP can be 
landfilled at Dry Run. For PFA, this would be scrap material generated at 
the exit side of the extruder and beyond (generally cubes). For FEP, this 
would be scrap material generated at the exit side of the humid heat treater 
and beyond (generally slabs, shred, cubes). It was the consensus of the 
group that the potential landfill amounts of these scrap materials would not 
significantly impact C-8 levels at Dry Run. · 

For Fine Powder/Dispersion, no process scrap will be allowed at Dry Run. 
This was based on the test results and also on process configuration. There 
is concern that the process configuration would not allow for distinct 
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separation of c-a and non-e-a scrap. If ~ ~ amount of finished Fine 
Powder/Dispersion must be disposed, then this material should be tested for 
C-8 and handled on an individual basis. It was also the consensus of the 
-~oup that Teflon* continue to drive the sale of all scrap to reduce the 
need for landfillinq • 
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12/13/95 notes from Dawn Jackson 

Jim Crum, Elkins DNR Office, called me today about a call that he 
had received from Earl Tennant about water flowing from DuPont's 
Dry Run Landfill poisoning the deer in the area. Tennant told 
crum that he had also contacted Dr. Thomas, the State 
Veterinarian with the Dept. of Agriculture. Crum told Tennant 
that he (Tennant) should contact his local DNR office, which 
Tennant said he had done, but without satisfaction. Crum called 
the local office, and Jeff McCrady told him to call me, knowing 
that I had some background info on Mr. Tennant. 

Tennant told Crum that numerous deer had been poisoned in the 
area recently. When Crum pinned him down on numbers, the total 
turned out to be five, between the months of April and October, 
with October being the last time that Tennant said that he had 
found one near Dry Run. Crum told Tennant that if he would 
contac~ the DNR office when he finds a fresh carcass, the DNR 
will do a tissue analysis. (Crum indicated to me that the DNR 
had done a n~er of such analyses when there was a virus killing 
whitetail deer in the Belleville area in 1988.) 

Tennant also provided several very specific kinds of details to 
Dr. Thomas and Jim Crum. He said that his water analysis 
indicated the presence of mercury in the Dry Run stream, that 
there was an arsenic level of .0097 ppm, and that the pH was "not 
right." He also said that DuPont was treating the landfill ponds 
on Tuesdays and Thursdays with 5 gallons of hydrogen peroxide. 

When Crum asked Tennant to share his water analysis info with the 
DNR, Tennant said that he wouldn't show the report to anyone 
until someone could give him some help with his cattle. Crum 
told him that the DNR couldn't address the cattle issue, but 
repeated that the DNR would do a tissue sample on a fresh deer 
carcass. 

Jim Crum (with whom our WHEC has worked on at least one project 
-- the osprey reintroduction) sounded very sympathetic and told 
me about the number of rumors that the DNR struggles with. He 
said that contacting us was a courtesy call, and he said that he 
would call us it ~e hears from Mr. Tennant again. 

He also asked me specifically if we are treating the ponds with 
something that Mr. Tennant may have seen and misinterpreted, and 
he asked me if we do an analysis of the materials that Mr. 
Tennant mentioned. I told him that I'd get back to him. 

I talked with Ron Meloon and Woody Ireland, and Woody pointed out 
that arsenic, mercury, and pH are among the parameters reported 
monthly to the DEP. Woody also recalled one hydrogen peroxide 
treatment on April 11 to change the pH of the pond, but he was 
not aware of any treatment that may have occurred as routinely as 
every Tuesday/Thursday. Ron and Woody are checking with Boso to 
see if anything like antifoam or algae treatment may have been 
used on a schedule during the summer that may have led Tennant to 
conclude that it was being done every Tue/Thur. 

In conclusion, Dawn loves her job, she hopes that these notes 
make sense, and she wishes Mr. Tennant a very Merry Christmas. 
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I N T E R 0 F F I C E M E M 0 R A N D U M 

TO: 7 addressees 

CC: GERALD L KENNEDY 

Date: 27-Mar-1996 02:58pm EDT 
From: Roger J. Zipfel 

ZIPFEL 
Dept: Fluoroproducts 
Tel No: 304-863·2567 

( KENNEDY AT A1 AT HSKVAX 

Subject: Phone conversation with Gerry Kennedy 

Attached art the notes of a phone conversation I recently had with Gerry 
Kennedy. Since I am not good with some of these words, I may have not got the 
story completely correnct. 

By this note, I a• asking Gerry to correct any error in note taking on my part. 

Per Gerry the botto• line is that item 1 is not good news and it••• 2&3 are 
good news. 

Roger. 
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c-a Toxicity 

re: phone conversation with Gerry Kennedy on 3/20/96 

1) 3M and Hoechst are running tests to fully expand our Geno Toxicity 
understanding. They ran an •unscheduled DNA Synthesis" test. They found at high 
C-8 concentrations (1000 •icrogtml) that C-8 gave equivocal results on geno 
toxicity. They are currently collaborating on why this happens. 

~here this will go in the future is not clear, but this is the first 
indication that C-8 could be affecting DNA. The worst case scenario is 
that C-8 could be classified as a large •c• carcinogen. 

2) 3M and Hoechst have proposed to the APME to look at the human relevance of 
the significance of the current rat pancreatic cancer concerns. 

3) 3M has hired an epidemiologist to relook at 3M (1991) worker hormonal 
levels. Results of this effort are that the affects reported by the u.of Minn. 
can not be confir.td. The sa•• worker population was also exa•ined with data 
taken in 1993&199S and again no relationships of C-8 exposure to hor.onal 
affects were noted. 

A relook at the prostrate cancers noted in the 1991 UofMinn study 
showed that only 1 of the 8 cases was a C-8 worker. 

3M plans to publish this work. 
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INTEROFFICE MEMORANDUM 

Date: 
From: 

Dept: 
Tel No: 

TO: See Below 

Subject: DRY RUN LANDFILL COMPLAINT 

10-Sep-1996 04:59pm 
WALTER M. STEWART 
STEWART 
PPD-SHEA&EA 
(304) 863-4271 

I HAVE HAD TWO CONVERSATIONS SINCE YESTERDAY (9/9) WITH 
U.S. EPA, REGION III OFFICIALS REGARDING A COMPLAINT RECEIVED 
FROM MR. EARL TENANT. BOTH MARY BECK, REPRESENTING THE RCRA 
CORRECTIVE ACTION GROUP AND SARAH CASPAR, FROM THE SUPERFUND 
REMOVAL ENFORCEMENT AND OIL SECTION INDICATED THE COMPLAINT 
ALLEGED THAT 150 CATTLE DIED AS A RESULT OF WATER FLOW ACROSS HIS 
PROPERTY FROM OUR LANDFILL. HE OFFERED AS PROOF A STATEMENT FROM 
A VETERINARIAN (NO NAME) THAT TEETH EXAMINED FROM THE DEAD CATTLE 
SHOWED SIGNS OF FLUORIDE EXPOSURE. 

THEY BOTH REQUESTED NAMES OF THE STATE PEOPLE WE WERE 
WORKING WITH AND I GAVE THEM THE NAMES OF JOHN BRITVEC, OUR 
PERMIT WRITER AND CINDY MUSSER, THE ENFORCEMENT INSPECTOR. 
MS. CASPAR INDICATED SHE WOULD BE FOLLOWING UP WITH BOTH OF THEM. 

THE EPA IS TAKING THE COMPLAINT VERY SERIOUSLY AND IT WAS 
STATED BY MS. CASPAR THAT SHE EXPECTED TO VISIT THE SITE ABOUT 
TWO WEEKS FROM NOW. SHE INDICATED SHE WOULD LET ME KNOW WHEN, AND 
THAT THE STATE WOULD BE ASKED TO PARTICIPATE. I FILLED HER IN ON 
SOME OF THE BACKGROUND ABOUT THE SITUATION AND INDICATED THAT WE 
WOULD COOPERATE WITH THEM IN INVESTIGATING THE MATTER. 

I'LL KEEP YOU INFORMED WHEN I HEAR MORE ABOUT THIS. 

Distribution: 

TO: H. DAVID RAMSEY, JR. ( RAMSEY ) 

CC: MAYNARD S EATON, JR ( EATONMS ) 
cc: RONALD W MELOON ( MELOONRW ) 
cc: LYNWOOD K. IRELAND ( IRELAND ) 
cc: DAWN D JACKSON ( JACKSODD ) 
cc: GERALD A PLOEGER ( PLOEGER ) 
cc: Charles T. Alt ( ALT) 
CC: H RAY HODGES ( HODGESHR ) 
cc: GARY W. KLESEL ( KLESELGW ) 
CC: ROBERT L. RITCHEY ( RITCHERL ) 
cc: DANIEL A WEBER ( WEBERDA ) 
cc: GEORGE WOYTOWICH ( WOYTOWIG ) 

EIDOI029I 
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INTBROPPICB MEMORANDUM 

'1"0: 
'1"0: 

CC: 
CC: 

RONALD W MBLOON 
LYNWOOD K. IRELAND 

RI~ A KIRSCHNER, JR 
DANIEL A. WBBBR 

SUbject: Dry Run·Land~ill 09/16/96 

Date: 
Prom: 

Dept: 
Tel No: 

16-Sep-1996 02:29pm 
Thomas R. Waldron 
WALDROTR 
PPD-POWBR/SBRVICB 
304-863-2489 

( MBLOONRW ) 
( IRBLAND ) 

( KIRSCHRA ) 
( WBBBRDA ) 

I toured Dry Run Landfill today and made the following 
observations. 1) The newly sown grass seed is growing well and 
I saw no exposed areas. 2) The rip-rapped ditches were doing a 
good job o! holding back most o! the the run-off(it was raining 
at the time), the discharge !rom them was mostly clear. 3) The 
lower pond was still very green with some slight discoloration 
due to a small amount o! solids in the runoff. 4) There was 
some ~oaming coming down into the lower pond from the upper pond 
and persisting downstream past the outfall. I instructed the 
operator to put a quart of anti-~oam. in the upper pond. 5) 
The waste was completely covered, except what had been deposited 
during the morning hours. 

Any questions, give me a call. 

Tom 

EIDOI6848 
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I N T E A 0 F F I C E M E M 0 R A N D U M 

TO: RONALD W MELOON 
TO: LYNWOOD K. IRELAND 

CC: RICHARD A KIRSCHNER, JR 
CC: DANIEL A. WEBER 

Subject: Dry Run Landfill 

Date: 
From: 

Dept: 
Tel No: 

07-0ct-1996 01:55pm 
Thomas R. Waldron 
WALDROTR 
PPD-POWER/SERVICE 
304-863-2489 

MELOONRW ) 
IRELAND ) 

KIRSCHRA ) 
WEBERDA ) 

I toured the Dry Run landfill this afternoon and found a 
couple of things that I made corrections too. 

1) The outfall had some considerable foam in and around 
the exit pipe. It also appeared to persist in the strea• down to 
about the 500' foot level. I added about a quart of anti-foam to 
the pond via the air line and about a pint to the outfall exit 
itself. The foam began to immediately disipate. 

2) I also found some small areas of exposed trash on the 
face of the active fill. Apparently the trash had lain uncovered 
all weekend. I instructed the landfill operator to cover the 
material before he left for the day and he told me he would get 
it done. 

Most of the recently seeded areas have a good crop of 
grass growing on them and those places that have been exposed by 
the recent rains will be reseeded this week. The meadows below 
the ponds have lots of 4 wheeler tracks in them as it would 
appear that someone is still running that area when we are not 
present. Any questions, give me a call. 

Tom 

EID039281 
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TO: Distribution List 

Subject: EPA AUDIT • 

INTEROFFICE MEMORANDUM 

Data: 15-0ct-1996 03:49pm 
Fro.: WALTER M. STEWART 

STEWART. 
Dept: PPD-SHEA&EA 
Tal No: (304) 863-4271 

I RECEIVED A PHONE CALL FROM MR. KEVIN SCOTT, PRC 
ENVIRONMENTAL MANAGEMENT THIS AFTERNOON (10/15) INFORMING HE THAT 
HE AND ANOTHER EPA PERSON WOULD BE CONDUCTING AN INSPECTION OF 
OUR DRY RUN LANDFILL FOR THE NEXT SEVERAL DAYS. HE INDICATED THAT 
THE INSPECTION WAS THE RESULT OF HR. TENNANT'S COMPLAINT AND THAT 
IT WOULD START THIS AFTERNOON. 

THE INSPECTION WILL INVOLVE VIEWING THE SITE, EXTENSIVE 
SAMPLING AT THE LANDFILL, AND SAMPLING DRINKING WATER WELLS IN 
THE VICINITY. I INDICATED THAT WE WANTED TO SPLIT SAMPLES OF ANY 
TAKEN AT OUR LANDFILL. 

MR. SCOTT DID NOT WANT TO COME TO THE PLANT BUT WAS 
t GOING DIRECTLY TO THE LANDFILL. I WILL KEEP YOU INFORMED ABOUT 

THE INSPECTION. IF THERE ARE ANY QUESTIONS, PLEASE CALL • 

• 

n n. OJ •; <':\. r;. 
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GASTON CAPERTON 

GOVERNOR 

DIVISION OF ENVIRONMENTAL PROTECTION 
1 0 McJunkin Road 

Mr. W. M. Stewart 
Senior Environmental Control Consultant 
E.I. DuPont de Nemours and Company 
Washington Works 
P.O. Box I2I7 
Parkersburg, West Virginia 26I02 

Nitro, 'IN 25143 

October IS, I 996 

LAIDLEY ELl McCoy, Ph.D. 

DIRECTOR 

Re: Dry Run Landfill (WVINPDES Permit No. WV0076244) and Washington Works facility 
(WVINPDES Permit No. WVOOOI279) 

Dear Mr. Stewart: 

E.I. DuPont de Nemours and Company bas always been a valued citizen of West Virginia. However, over the past several months, inspectors with DEP have observed serious shortcomings in DuPont's operations of the Dry Run Landfill and the Washington Works facility. During numerous inspections, DEP employees noticed, among other violations, the following: 

1. On several occasions, DuPont has allowed, and continues to allow, a large flow of 
black and odorous leachate to be released from its Dry Run Landfill into Dry Run, 
in violation of its NPDES Permit and the West Virginia Code of State Regulations; 

2. On several occasions, DuPont discbaiged Teflon, Delron, Nylon and wax beads from 
its Washington Works facility into the Ohio River, in violation ofits NPDES Permit 
and the West Virginia Code of State Regulations; 

3. On several occasions, DuPont bas failed, and apparently continues to fail, to prevent 
run-off from flowing across the Dry Run Landfill and has failed to collect and treat 
leachate generated by the Dry Run Landfill, in violation of the West Virginia Code 
of State Regulations; 

4. On several occasions, DuPont has failed, and apparently continues to fail, to notify 
DEP that the quality of the leachate generated by the Dry Run Landfill has exceeded 
the design capacity of the treatment system, in violation of its NPDES Pennit and the 
West Virginia Code of State Regulations; 

00 ,... .. ,.., -..... ._,. •, 
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Mr. W.M. Stewart 
October 15, 1996 
Page 2 

S. On several occasions, DuPont has failed, and apparently continues to fail, to properly 
compact the wastes disposed at the Dry Run Landfill, in violation of the West 
Virginia Code of State Regulations; 

6. On numerous occasions, DuPont has deposited, and continues to deposit, waste in the 
Dry Run Landfill in greater concentrations than the concentrations approved by DEP, 
in violation of its NPDES Permit and the West Virginia <;ode of State Regulations; 

7. On several occasions, DuPont bas failed to properly operate and maintain the Dry 
Run Landfill, in violation of its NPDES Permit. 

8. DuPont has failed, and continues to fail, to retrofit the Dry Run Landfill surface 
impoundment with a liner system and leak detection system, in violation of the West 
Virginia Code of State Regulations; 

9. On numerous occasions, DuPont has allowed the eftluent from the Dry Run Landfill 
to exceed the water quality standards, in violation of the West Virginia Code of State 
Regulations; 

10. On numerous occasions, DuPont bas allowed the eftluent from the Dry Run Landfill 
to exceed the discharge limitations established in its NPDES Permit, in violation of 
its NPDES Permit; and 

11. On several occasions, DuPont has failed, and continues to fail, to comply with each 
and every condition of its NPDES Pennit, in violation ofits NPDES Permit. 

Due to the foregoing violations at the Washington Works facility and Dry Run Landfill, DEP intends 
to tile a civil action against DuPont in the Circuit Court of Wood County. The agency will seek injunctive 
relief to address current and prospective violations and will ask for the assessment of civil penalties for 
current and past violations. A copy of a draft complaint is attached. 

I have instructed DEP's Office of legal Services to initiate formal proceedings against DuPont in 
circuit court by no later than January 15, 1997. Should DuPont wish to enter into negotiations to explore 
potential resolution of the enforcement action before a complaint is tiled, please contact DEP attorneys 
Matthew Crum or Scott Goldman at (304) 558-9160. 

ElD012734 
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IN THE CIRCUIT COURT OF WOOD COUNTY, STATE OF WEST VIRGINIA 

LAIDLEY ELI McCOY, Director, 
West Virginia Division of 
Environmental Protection, 

Plaintiff, 

v. 

E. I. DuPONT DE NEMOURS & COMPANY, INC .• 

Defendant. 

COMPLAINT 

INTRODUCI'ION 

DRAFT 
Civil Action -----

Plaintiff Laidley Eli McCoy, Director, West Virginia Division of Environmental Protection 

("DEP"}, by counsel, alleges the following: 

1. This is a civil action brought under the Water Pollution Control Act, West Virginia 

Code §§ 22-11-1 to -28 (199S) (•WPCA ")and the Solid Waste Management Act, West Virginia 

Code §§ 22-lS-1 to -20 (199S) (•SWMA "), against Defendant E.I. DuPont De Nemours ~ 

Company, IDcorporat.ed, based on violations of tbe WPCA, SWMA, and the regulations 

promulgated thereunder for injuDctive relief, the assessment of civil penalties, and attorneys fees. 

n .-. .f' . ·c.·~, 
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PARTIES 

2. Plaintiff, Laidley Eli McCoy, for and on behalf of the State of West Virginia, is 

the duly appointed Director of DEP, and is thereby authorized by the WPCA, and the regulations 

promulgated thereunder, to enforce the water pollution control laws and regulations of this State. 

Specifically, W.Va. Code§ 22-11-22 states: 

Ally person who violates any provision of any permit issued under or subject to the 
provisions of [the WPCA] is subject to a civil penalty not to exceed ten thousand 
dollars per day of such violation, and any person who violates any provision of this 
anicle or of any rule . . . is subject to a civil penalty not to exceed ten thousand 
dollars per day of such violation. Ally such civil penalty may be imposed and 
collected only by a civil action instituted by the director [of DEP] in the circuit 
court of the county in which the violation occurred or is occurring or of the county 
in which the waters thereof are polluted as the result of such violation. 

Upon application by the director. the circuit courts of this state or the judges 
thereof in vacation may by injunction compel compliance with and enjoin violations 
of the provisions of this article, the rules of the [environmental quality] board or 
director, effluent limitations, the terms and conditions of any permit granted under 
the provisions of this article, or any order of the director or board, and the venue 
of any such action shall be the county in which the violation or noncompliance 
exists or is talcing place or in any county in which the waters thereof are polluted 
as the result of such violation or noncompliance. 

3. Additionally, Director McCoy is authorized by the SWMA and the regulations 

promulgated thereunder, to enforce the solid waste management laws and regulations of this State. 

Specifically, W.Va. Code§ 22-15-lS(d) and (e) state: 

(d) Ally person who violates any provision of [the SWMA], [a]ny permit or any 
rule or order issued pursuant to [the SWMA) is subject to a civil penalty not to 
exceed twenty-five thousand dollars for each day of such violation, which penalty 
shall be recovered in a civil action either in the court wherein the violation occurs 
or in the circuit court of Kanawha County. 

(e) The director may seek an injunction, or may institute a civil action against any 
person in violation of any provisions of this article or any permit, rule or order 
issued pursuant to this anicle. 

2 
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4. Defendant E. I. DuPont De Nemours & Company ("Defendant"), is a corporation 

duly authorized to conduct business in the State of West Virginia. Defendant owns and operates 

a facility ("Washington Works") in Wood County, West Virginia, which produces plastic and 

acrylic resins. Defendant also owns and operates a non-hazardous waste landflll ('"Dry Run 

Landfill") in Wood County, West Virginia, that serves the Washington Works facility. At all 

pertinent times hereto, Defendant was and is doing business in Washington, Wood County, West 

Virginia. 

5. Under the WPCA and SWMA, the definition of the term "person" includes "any 

industrial user, public or private corporation, institution, association, firm or company organized 

or existing under the laws of this or any other state or country." W.Va. Code§§ 22-11-3(15) 

and -15-2(22). Defendant is a "person• as defined under the WPCA and SWMA. 

JURISDICI'ION AND VENUE 

6. This Honorable Court bas jurisdiction over this action pursuant toW. Va. Code 

§§ 22-11-22 and 22-15-15(d). 

7. Venue is proper in this court pursuant toW. Va. Code §§ 22-11-22 and"22-15-

15(d) because Defendant's Washington Works facility and Dry Run Landfill are located in Wood 

County and because the violations refereoced herein occurred or are occurring in Wood County. 

STATEMENT OF FAcrs 

8. Defendant was originally authorized to operate the Dry Run Landfill ii1 1982 

through issuance of permit No. IWL-6282-82 by the Department of Natural Resources (" DNR "), 
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predecessor to DEP. Such permit authorized Defendant to discharge a specific amount and type 

of pollutants into Dry Run, a tributary of the North Fork of Lee Creek, which is a tributary of the 

Ohio River. Pursuant toW. Va. Code §§ 22-11-3(23), Dry Run, the North Fork of Lee Creek, 

and the Ohio River are all .. waters" of the State. 

9. On January 12, 1990,. DNR reissued IWL-6282-82 to Defendant as Solid 

Waste/National Pollutant Discharge Elimination System ("SW INPDES") Pennie No. WV0076244. 

As written, the SWINPDES Permit was scheduled to expire on January 11, 1995. A copy of 

SWINPDES Permit No. WV0076244 is attached hereto as Exhibit 1. 

10. Solid Waste/National Pollutant Discharge Elimination System Permit No. 

WV0076244 incorporated by reference, as a term and condition thereof, information submitted 

by Defendant with SWINPDES Application No. WV0076244, as well as information contained 

in correspondence from Defendant dated August 10, 1987; September 15, 1987; March 1, 1988; 

Aprill4, 1988; March 16, 1989; and May 9, 1989. S= Exhibit 1, page 1. 

11. Under the federal Clean Water Act, 33 U.S.C. § 1251, ~-and the WPCA, the 

State of West Virginia, through DEP, is authorized to regulate discharges into the waters of the 

State of West Virginia through implementation of the National Pollutant Discharge Elimination 

System ( .. NPDES") Program. Specifically. the NPDES Program is •the [n]ational program for 

issuing, denyinc, modifying, revoking and reissuing, suspending, revoking, monitoring and 

enforcing permits, and imposing and enforcing pretreatment requirements under Sections 307. 

318, 402, and 405 of [the federal Clean Water Act], iDclud.ing any approved [s]tate program." 

S= National Pollutant Discharge Elimination System (NPDES) Program, (•NPDES Program"), 

West Virginia Code of State Regulations (•CSR"), Title 47, Series 10 § 2.27 (1993). 

4 
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12. On February 16, 1990, Defendant appealed the tenns and conditions of SWINPDES 

Permit No. WV0076244 to the Water Resources Board, predecessor to the Environmental Quality 

Board. The appeal was resolved by the Board's entry of an agreed order dated March 12, 1991, 

and resulted in a corresponding modification of SWINPDES Permit No. WY0076244. The agreed 

order is attached hereto Exhibit 2. 

13. By letter dated January 11, 199S, DEP extended the expiration date of SWINPDES 

Permit No. WV0076244 from January 11, 199S, to January 11, 1996. 

14. By letter dated January 3, 1996, DEP conditionally extended the expiration date 

of SW INPDES Permit No. WV0076244 to September 11, 1996. Such extension was conditioned 

upon Defendant providing DEP with additional information regarding its Dry Run Landfill. 

IS. By letter dated August 22, 1996, DEP extended the expiration date of SWINPDES 

Permit No. WY0076244 to December 11, 1996. 

16. In addition to the Dry Run Laudfill, Defendant also owns and operates the 

Washington Works facility which produces plastic and acrylic resins. On September 30, 1994, 

DEP reissued NPDES Permit No. WV0001279 to Defendant for its Washington Works facility, 

such permit authorizing DefeuSant to discharge a specific amount and type of pollutants directly 

into the Ohio River. NPDES Permit No. WV0001279 is attached hereto as Exhibit 3. 

COUNT I 
VIolations of Conditions Not Allowable In State Waten 

17. Plaintiff hereby realleges and iDcorporates the allegatiom set forth In paragraphs 

1 • 16 above as if fully restated herein. 

s 
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18. Pursuant to the Requirements Governing Water Quality Standards ("Water Quality 

Standards"), 46 CSR 1 § 3 (1996), entitled "Conditions Not Allowable in State Waters .. ---· . -No sewage, industrial waste, or other wastes present in any of the waters of the 
State shall cause therein or materially contribute to ... distinctly visible floating 
or settleable solids, suspended solids, scum, foam, or oily slicks ... [d]eposits or 
sludge banks on the bottom ... [o]dors in the vicinity of the waters ... [or] 
[d]istinctly visible color. 

19. On March 23. 1995, Cynthia I. Musser, Inspector, Environmental Enforcement, 

DEP. inspected the Dry Run landfill. During the inspection, a flow of very black and odorous 

leachate was emanating from the subject landfill and entering Dry Run, thus discoloring Dry Run 

and imparting an odor thereto. 

20. On May 3. 1995. Inspector Musser conducted an inspection of Defendant's Dry 

Run Landfill. The leachate from the landfill remained odorous and black, and the discharge from 

the subject landfill into Dry Run was odorous. turbid, and green with algae, thus discoloring Dry 

Run and imparting an odor thereto. 

21. On August 13. 1996. Inspector Musser conducted an inspection of Defendant's Dry 

Run Landftll. The leachate from the landfill remained odorous and black, and the discharge from 

the subject landfill into Dry Run wu odorous. turbid, and green with algae. thus discoloring Dry 

Run and imparting an odor thereto. 

22. On August 20, 1996, Inspector Supervisor Charles A. Moses, Inspector James C. 

Laine, Jr., and Inspector Musser conducted a river patrol of the Ohio River in the vicinity of 

Defendanl•s Washington Works facility. During the river patrol, tbe inspectors sampled deposits 

on the bottom of the Ohio River and along the river's banks immediately below Outfall 002 of the 
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Washington Works facility. The sample contained beads made of Nylon, Delran and Teflon- all 

materials manufactured at the Washington Works facility. 

23. During the August 20, 1996, Ohio River patrol, the inspectors likewise sampled 

deposits along the banks of the Ohio River immediately below Outfall 003 of the Washington 

Works facility. The sample contained beads made of Nylon, Delron and Teflon- all materials 

manufactured at the Washington Worlcs facility. 

24. During the August 20, 1996, Ohio River patrol, the inspectors sampled deposits 

on the bottom of the Ohio River below Outfall 005 of the Washington Worlcs facility. The bottom 

deposit sample yielded beads which contained Teflon and Delron - both materials manufacrured 

at the Washington Worlcs facility. 

25. During the August 20, 1996, Ohio River patrol, the inspectors observed floating 

solids on the Ohio River and along the banks of the Ohio River which were determined to be a 

mixrure of Teflon and wax and which had been discharged from Outfall 005 of the Washington 

Works facility. The floating solids were located along the West Virginia river bank of the Ohio 

River for approximately one-half mile below Outfall 005. 

26. On March 23, 1995, May 3, 1995, and August 13, 1996, Defendant was in 

violation of Water Quality Standards 46 CSR 1§ 3, {1996) •conditions Not Allowable in State 

Waters," by dischargina a turbid flow from Dry Run Landfill into Dry Run, such flow 

constiruting the discharge of distinctly visible colors, turbid conditions, and odors in waters of 

the State. 

27. On August 20, 1996, Defendant was in violation of Water Quality Standards, 46 

CSR 1 § 3, (1996) '"Conditions Not Allowable in State Waters, • by discharging beads of material 
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manufactured at Defendant's facility, from three separate discharge points, into the Ohio River, 

waters of the State. Such deposition of material constituted the illegal discharge of settleable 

solids into waters of the State as well as the impermissible deposition of materials on the bottom 

of the subject stream. 

28. On August 20, 1996, Defendant was in violation of Water Quality Standards, 46 

CSR 1 § 3, (1996) ·conditions Not Allowable in State Waters, • by discharging a floating or 

suspended mixture of Teflon and wax, materials manufactured at Defendant's Washington Works 

facility, into the Ohio River. Such discharge constirut.ed the illegal placement of distinctly visible 

floating or suspended solids into waters of the state. 

COUNTD 
Failure to Prevent Run-off and Collect and Treat Leachate 

29. Plaintiff hereby realleges and incorporates the allegations set forth in paragraphs 

1 - 28 above as if fully restated herein. 

30. Solid Waste Management Regulations ("SWMR") 47 CSR 38 §§ 4.8.l.b and d 

(1996), entitled "Leachate Management," state: 

4. 8 .1.b Any liquid which comes in comact with waste or accumulates in a portion 
of the facility where active waste disposal operations are occurring must be handled 
as leachate and properly treated ••• unless otherwise approved by the director [of 
D EP] in writing. 

4.8.l.d In the case of an industrial landfill, the leachate collection and treatment 
facility must be in place and operable prior to the commencement of landfill 
operations. 
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31. Solid Waste Management Regulation, 47 CSR 38 § 4.5.2.b.A. (1996), entitled 

wRun-oo Coottol System," states: 

(a) Permittees of all SWLFs [solid waste landfills] must design, coosttuct, operate, 
and maintain: 

(b) A run-oo control system capable of preventing flow onto any part of the 
disposal area including the active portion of the SWLF during peak discharge from 
at least a 25-year, 24-hour s~gn:n. 

32. During a May 16,~, ~eld review of the Dry Run Landfill conducted by John 

G. Britvec, Geologist, Office of Water Resources, DEP, and Inspector Musser, Mr. Britvec and 

Inspector Musser observed that Defendant had not installed a system which would collect and treat 
__.: 

leachate, as required by SWMR, 47 CSR 38 § 4.8.1.d ~-

33. During the May :1~eld review, Mr. Britvec and Inspector Musser observed 

that Defendant had not installed diversion ditches at the facility, as required by SWMR, 47 CSR -/ 
38 § 4.5.2.b.~. (1~ • 

. , __ ..,..,.... 
34. During the May 16, 1994, field review and on other occasions, DEP personnel 

advised Defendant's managerial personnel that a leachate collection system and diversion ditches 

must be installed at the subject landfill. 

35. During the March 23, 1995, inspection of the Dty Run Landfill, Defendant did not 

} ~' have a coUection system or trea1men1 fJcUity to coUect or treat lcacllate generated by tbe Dcy Run ll/ 
Landfill, as required by SWMR. 47 CSR 38 § 4.8.1.d (1996). 

36. During the March 23, 1995, inspection, DefeDdant did not have diversion ditches 

in place to re-direct surface flow or run-on away from tbe working surface of the Iandflll, as 

required by SWMR, 47 CSR 38 § 4.5.2.b.A (1996). 

9 

EID012743 

------ ______ .=_.:.._ ____ ...:._.... ________ _ 



.. 

J 
~ 
/ 

I 

37. Upon infonnation and belief, in April 1995, Defendant constructed two diversion 

ditches above the Dry Run Landftll to prevent run-on from flowing across the landfill. 

38. During the August 13, 1996, inspection of the Dry Run Landfill, the diversion 

ditch on the upper side of the landfill was not properly maintained by Defendant. as required by 

SWMR. 47 CSR 38 § 4.5.2.b.A. (1996). 

39. During the August 13, 1996, inspection of the Dry Run Landfill, the facility did 

not have a leachate collection system installed, as required by SWMR 47 CSR 38 § 4.8.l.d. 

(1996). 

40. From May 16, 1994, until August 13, 1996, and upon information and belief, to 

the present date, Defendant bas been in violation of SWMR 47 CSR 38 § 4.8.1.d. (1996), for 

failure to install a leachate collection system. 

41. From May 16, 1994 until April 1995, DefeDdant was in violation of SWMR 47 

CSR 38 § 4.5.2.b.A. (1996), for failure to design, consttuct and operate a run-on control system. 

42. On August 13, 1996, and, upon information and belief, to the present date, 

\ Defendant was and is in violalion of SWMR 47 CSR 38 § 4.S.2.b.A. (1996), for failure to 

maintain a run-on control system. 

COUNTm 
Failure to Notify of Violations 

43. Plaintiff hereby realleges and incorporates the allegations set forth in paragraphs 

1 - 42 above as if fully restated herein. 

44. Solid Waste Management Regulation 47 CSR 38 § 4.8.1.j (1996), specifying 

notification requirements. states: 
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The permittee must immediately notify the director [of DEP] and describe remedial 
steps to be taken if ... [o]peration of the leachate treatment facility under this rule 
cannot prevent the facility from ... [v]iolating the terms of its permit, [SWMR], 
the [federal] Clean Water Act and the rules and regulations promulgated 
thereunder, or W. Va. Code § 22-11 and the rules and regulations promulgated 
thereunder; or ... [c]ausing surface water pollution or groundwater degradation, 
con~tion,orpollution. 

Further, Solid Waste Management Regulation 47 CSR 38 § 4.8.1.j (1996}, states: 

The pennittee must immediately notify the director [ofDEP] and descn"be remedial 
steps to be taken if . . . [t]he facility is generating a quality or quantity of leachate 
that exceeds the design capacity of the treatment system. 

45. Defendant bas failed to notify DEP that the operation of the Dry Run Landfill 

exceeded the design capacity of the landrlll's treatment system and that, as a result, such facility 

was in violation of the terms and conditions of the SWINPDES permit, the WPCA, and 

regulations promulgated thereunder. 

46. Upon information and belief, Defendant continues to fail to notify DEP when the 

quality of the leachate generated by the Dry Run Landfill exceeds the capacity of the treatment 

system, thus causing violations of established discharge limits into Dry Run. 

4 7. On numerous occasions Defendant has been and, upon information and belief, still 

is in violation of SWMR 47 CSR 38 § 4.8.l.j (1996), for failure to notify DEP when operations 

of its facility exceeded the design capacity of its treatment system. 

COUNT IV 
Failure to Adequately Compad 

48. Plaintiff hereby realleges and incorporates the allegations set forth in paragraphs 

1 - 4 7 above as if fully restated herein. 

11 
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49. Solid Waste Management Regulation 47 CSR 38 § 4.6.2.a.C, "Layering and 

Compaction," ( 1996) provides: 

Solid waste must be placed in layers not exceeding two (2) feet in depth and compacted with a minimum of three (3) passes with ... equipment of (effective] compacting ability. · 

50. During the May 3, 1995, inspection, Defendant was compacting the wastes in the 

Dry Run LandfJ.ll in layers exceeding two feet in depth. 

51. During the August 13, 1996, inspection, Defendam was continuing to compact the 

wastes in the Dry Run Landfill in layers exceeding two feet in depth. 

52. On May 3, 1995, and August 13, 1996, and upon information and belief, to the 

present day, Defendant violated and continues to violate SWMR, 47 CSR 38 § 4.6.2.a.C. (1996), 

'"Layering and Compaction," by failing to properly compact the wastes disposed in the Dry Run 

Landtill. 

COUNTV 
Chan&in1 Composition of Waste Without Proper Authorization 

53. Plaintiff hereby realleges aDd incorporates the allegations set forth in paragraph.s 

1 -52 above as if fully restated herein. 

54. Section G.l oftbe SWINPDES Permit No. WV0076244 states: 

Only tbe waste materials specified in [SWINPDES] Permit Application No. 
WV0076244 and in tbe letter dated the 1st day of March 1988 may be disposed in 
the landfill. 

55. Section C.4 of SWINPDES Permit No. WV0076244 states: 

This Pennit may be modified, revoked and reissued, suspended, or revoked for 
cause. The filing of a request by the permittee for a permit modification, 
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revocation, and reissua.nce or revocation or a notification of planned chanieS or 
anticipated noncompliance, does not stay any peanit condition. 

(Emphasis added.) 

56. By letter dated September 14, 1994, Defendant informed DEP that it had changed 

the composition of wastes being disposed at its Dry Run Landfill. 

51. During mid·l994, Defendant did dramatically alter the composition of wastes being 
~J~ -disposed at the Dry Run Landfill. --

58. From mid·1994 through, upon information aod belief, the present date, Defendant 

bas disposed aod continues to dispose of waste at the Dry Run Landfill, the composition of which 

differs substantially from that which was specified in Defendant's SWINPDES Permit application 

and subsequently authorized in the SWINPDES Permit No. WV0076244 without having obtained 

prior approval through a permit modification, in violation of SW INPDES Permit No. WVOC176244 

§ G.l. 

COUNT VI 
Failure to Properly Operate and Maintain Facility 

59. Plaintiff hereby realleges aDd incorporates the allegations set forth in paragraphs 

1 - 58 above a.s if twly restated herein. 

60. Section D.l of SWINPDES Permit No. WV0076244, entitled •Proper Operation 

and Maintenance, • states: 

The permittee shall at all times properly operate and maintain all facilities and 
systems of treatment and conttol . . . which are installed or used by the permittee 
to achieve compliance with the conditions of this permit. 
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61. On May 1, 1995, upon information and belief, a drain valve for the 

sediment/leachate pond located at the Dry Run Landfill was opened to lower the level of the pond. 

The drain valve remained open until May 3, 1995. From May 1 until May 3, 1~ a result 

. ) -14~ of Defendant opening the drain valve, an indeterminate amount of untreated leachate was/ 2t, 
discharged directly into Dry Run. 

62. During the May 3, 1995, inspection, the discharge/sediment pond was 

approximately three (3) feet lower than the pond's normal elevation. This condition resulted from 

Defendant's failure to correctly operate such pood. 

63. From May 1 to May 3, 1995, Defendant was in violation of SWINPDES Permit 

No. WV0076244, § 0.1, by falling to properly maintain aDd operate the drain valve on its 

\ sediment/leachate pond. 

COUNTVU 
Failure to Use a Leachate Liner and Leak Detection System 

64. Plaintiff hereby realleges and incorporates the allegations set forth in paragraphs 

1 - 63 above as if tillly restated herein. 

65. Solid Waste Management Regulation 47 CSR 38 § 4.8.3.c.B. (1996), setting forth 

requirements for surface impoundment, states that surface impoundments, such as · the 

sediment/leachate pood at the Dry Run Landfill: 

must be constructed with a liner system of a minimum of two (2) liners and a leak detection system. Surface impoundments currently in use that do not have liners and a leak detection system u prescribed in [SWMR] must either be closed or retrofitted to conform to this section within six (6) months following the effective· date of this rule. 
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66. The Defendant has failed to construct a lining for its sediment/leachate pond at the 

Dry Run Landfill. 

67. The surface impoundment used by Defendant to treat leachate has not been closed 

or retrofitted to properly treat and collect the leachate and does not use a leak detection system. 

68. Defendant bas violated SWMR, 47 CSR 38 § 4.8.3.c.B. (1996), by operating the 

Dry Run Landfill without retrofitting the surface impoundment with a liner system and leak 

detection system. 

69. Upon information and belief, Defendant continues to violate SWMR 47·CSR 38 

§ 4.8.3.c.B. (1996), by operating the Dry Run Landfill without retrofitting the surface 

impoundment with a liner system and leak detection system. 

COUNTVDI 
VIolations of Numeric: Water Quallty Standards 

70. Plaintiff hereby realleges and incorporates the allegations set forth in paragraphs 

1 - 69 above as if fully restated herein. 

71. Section C.12 of SWINPDES Permit No. WV0076244, "Water Quality", states: 

The effluent covered by this permit may not cause a violation of applicable water 
quality standards adopted by the [Environmental Quality] Board. 

72. Section G.8 ofSWINPDES Permit No. WV0076244 requires Defendant to sample 

Dry Run approximately oue thousand feet (1000 ft.) downstream of Outlet 001 for several water 

quality standard parameters and submit such results on the '"Monthly Stream Sampling Report 

Form." 
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73. The water quality standard for the concentration of total iron in Dry Run 

established in the Water Quality Standards, 46 CSR 1, App. E., § 8.15 (1995), is 1.5 milligrams 

of iron per 1.0 liter of water (1.5 mg/1). 

74. The water quality standard for the concentration of manganese in Dry Run 

established in the Water Quality Standards, 46 CSR 1, App. E., § 8.17 (1995), is 1.0 mg/1. 

75. Results submitted by Defendant on its Monthly Stream Sampling Report Forms for 

May, 1995, July 1995, September 1995, January 1996, and March 1996 showed the stream 

contained 4.8 mg/1, 1.7 mg/1, 1.9 mg/1, 6.0 mg/1, and 3.7 mg/1 of total iron, respectively- all 

exceeding the 1.5 mg/1 total iron water quality staJJdard. 

76. Results submitted by Defendant on its Monthly Stream Sampling Report Forms for 

February 1995, April1995, aDd July 1995, showed the stream contained 2.5 mg/1, 1.1 mg/1, aDd 

1.9 mg/1 of manganese, respectively - all exceeding the 1.0 mg!l manganese water quality 

standard. 

77. On at least eight separate occasions, Defendant bas violated SWINPDES Permit 

No. WV0076244, Section C.l2, "Water Quality,'" by exceeding numeric water quality standards. 

78. Upon information and belief, Defendant continues to occasionally violate 

SWINPDES Permit No. WV0076244, Section C.12, "Water Quality,'" by continuing to exceed 

the numeric water quality staDdards. 

COUNT IX 
Violations of Dlsc:ha.rge Limitadoas 
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79. Plaintiff hereby realleges and incorporates the allegations set forth in paragraphs 

1 - 78 above as if fully restated herein. 

80. SectionE.2.a ofSWINPDES Permit No. WV0076244, entitled "Reporting," states: 

Pennittee shall submit each month according to the enclosed fonnat, a Discharge 
Monitoring Report (DMR) indicating in terms of concentration, and/or quantities, 
the values of the constituents listed in Pan A.l [of the Pennit] analytically 
determined to be in the plant eftluent(s). 

81. Section A.1 of SWINPDES Permit No. WV0076244, entitled "Discharge 

Limitations and Monitoring Requirements," establishes a maximum daily discharge limit for total 

suspended solids ("TSS") as 60 mg/1 for Outlet 001. 

82. Section A.1 of SWINPDES Permit No. WV0076244, entitled "Discharge 

Limitations and Monitoring Requirements," establishes a maximum daily discharge limit for total 

iron as 7.0 mg/1 and an average monthly discharge limit for total iron as 3.5 mg/1. 

83. Defendant's required Discharge Monitoring Reports ("DMRs") that were sent to 

DEP for January 1995, May 1995, and July 1995 show the effluent of the Dry Run Landrill 

contained TSS concentrations of 64 mg/1, 190 mg/1, and 75 mg/1, respectively - all exceeding the 

maximum daily discharge limit for TSS concentrations set forth in SWINPDES Permit No. 

WV0076244 § A.l. Copies of the DMRs for 1995 and 1996 are attached hereto as Exhibit 5. 

84. The DMRs submitted by Defendant for May 1995 and May 1996 showed the 

effluent of the Dry Run Landfill contained total iron coucentratioas of 8.7 mg/1 and 3.6 mg/1, 

respectively - both exceeding the average monthly discharge limit for total iron coucenttations set 

fonh in SWINPDES Pennit No. WV0076244 § A.l. S= ExhibitS. 
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85. Upon at least five separate occasions, Defendant has violated SW /NPDES Permit 

No. WV0076244, § A.l, "Discharge Limitations and Monitoring Requirements," by exceeding 

the only two discharge limitations that were specifically established in SWINPDES Permit No. 

WV0076244. 

86. Upon information and belief, Defendant continues to violate SWINPDES Permit 

No. WV0076244, § A.l, "Discharge Limitations and Monitoring Requirements," by exceeding 

the only two discharge limitations that were specifically established in SWINPDES Permit No. 

WV0076244. 

COUNT X 
Duty to Comply 

87. Plaintiff hereby realleges and incorporates the allegations set fonh in paragraphs 

1 - 86 above as if fully restated herein. 

states: 

88. Section C.1.a of SW INPDES Permit No. WV0076244, entitled "Duty to Comply" 

The permittee must comply with all conditions of this permit. Permit 
noncompliance constitutes a violation of the [federal Clean Water Act] and [State 
WPCA] and is grounds for enforcement action. • 

89. I.ssuaDce of SWINPDES Permit No. WV0076244 wu based, in part, upon 

information submitted by Defeodant with SWINPDES Application No. WV0076244, as well as 

information contained in corresponde:oce from Defendant dated August 10, 1987, September lS, 

1987, March 1, 1988, April14, 1988, March 16, 1989, aDd May 9, 1989. A copy of SWINPDES 

Application No. WV0076244, dated August 10, 1987, is attached hereto as Exhibit 6. 
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90. In the information submitted by Defendant on August 10, 1987, Defendant stated 

that the surface of the Dry Run Landfill would be crowned to provide a 1% to 2% slope to 

eliminate poDding on the surface of the landfill and to direct surface water to diversion ditches on 

either side of the landfill. S=,· Exhibit 6, page 7. 

91. In tbe information submitted by Defendant on August 10, 1987, Defendant stated 

that compaction would be provided by a dozer operator who would spread the waste material in 

layers up to two feet thick. S= Exhl"bit 6, page 7. 

92. During tbe March 21, 1995, inspection. DefeDd.ant was not providing a 1% to 2% 

crown to prevent ponding on the surface of the landfill as stated in Defendant's SWINPDES 

Application No. WV0076244. 

93. During tbe March 21, 1995, inspection. DefeDd.ant was not adequately compacting 

the wastes at Dry Run Landfill, as stated in Defendant's SWINPDES Application No. 

WV0076244. 

94. During the May 3, 1995, inspection, Defendant was not providing a 1% to 2% 

crown to prevent ponding on the surface of the landfill, as stated in Defendant's SWINPDES 

Application No. WV0076244. 

95. During tbe May 3, 1995, inspection, Defendant was not adequately compacting the 

wastes at Dry Run Landfill, as stated in Defendant's SWINPDES Application No. WV0076244. 

96. During tbe August 13, 1996, inspection, Defeudant was not providing a 1% to 2% 

crown to prevent poDding on the surface of the landfill, as stated in Defendant's SWINPDES 

Application No. WV0076244. 
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97. . During the August 13, 1996, inspection, Defendant was not adequately compacting 

the wastes at Dry Run Landflll, as stated in Defendant's SWINPDES Application No. 

WV0076244. 

98. Upon at least six separate occasions, Defendant has violated SWINPDES Permit 

No. WV0076244 § C.l, by failing to comply with every condition of the subject permit. 

99. Upon information and belief, Defendant continues to violate SWINPDES Pennit 

No. WV0076244 § C.l, by failing to comply with every condition of the subject permit. 

PRAYER FOR RELIEF 

WHEREFORE, pursuant to West Varginja Code §§ 22-1-6, 22-11-4, 22-11-12, 22-11-15, 

22-11-22, 22-15-S, 22-15-10, and 22-15-15, SWINPDES Permit No. WV0076244 §§ C.l and 

C.14, and otherwise, Plaintiff, Laidley Eli McCoy, Director, West Virginia Division of 

Environmental Protection, prays for an Order of Judgment against the Defendant, E. I. DuPont 

de Nemours &: Company, that: 

1. Prelimiaarily and permanently enjoins Defendant at its Dry Run Landfill from 

violating the Water Pollution Control Act, W. Va. Code §§ 22-11-1 to -28, the regulations 

promulgated thereunder, the Solid Waste Mamgement Act, W.Va. Code §§ 22-15-1 to -20, the 

rules and regulations promulgated tbereunder, SWINPDES Permit No. WV0076244, and any and 

all other environmemal laws, rules, or regulations which DefeDdant might be currently violating; 

2. Preliminarily and permanently enjoins the DefeDdant from placing waste materials 

at the Dry Run Landfill until such time as the DefeDdant bas installed a properly consttucted 
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landfill and leachate treatment facility, including a a lined impoundment, to prevent the current 

and future degradation of the waters and soils of the State of West Virginia; 

3. Orders Defendant to construct a system of ditches and other permanent, mechanical 

devices to prevent water from running onto the Dry Run Landfill and mixing with the waste 

deposited therein; 

4. Levies a civil penalty not to exceed $10,000 (ten thousand dollars) per day against 

Defendant, as specifically authorized by the West Virginia Water Pollution Control Act, at W. 

Va. Code § 22-11-22, for each of the Defendant's violations of SWINPDES Permit No. 

WV0076244, the West Virginia Water Pollution Control Act, and the accompanying rules and 

regulations; 

S. Levies a civil penalty not to exceed $25,000 (twenty-five thousand dollars) per day 

against Defendant, as specifically authorized by the West VU"ginia Solid Waste Management Act, 

at W. Va. Code§ 22-15-lS(d), for each of the Defendant's violations of SWINPDES Permit No. 

WV0076244, the West Virginia Solid Waste Management Act, and the accompanying rules and 

regulations; 

6. Levies a civil peoalty not to exceed $10,000 (ten thousand dollars) per day against 

Defendant, as specifically authorized by SWINPDES Permit No. WV0076244 § C.l4(a), for each 

of the Defendant's violations of SW INPDES Permit No. WV0076244, the federal Water Pollution 

Control A~ the West Vaginia Water Pollution Conaol Act, aDd the accompanying rules and 

regulations; 
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7. Awards to Plaintiff its costs and disbursements, including reasonable attorneys fees, 

incurred in this action, as specifically provided by the West Virginia Solid Waste Management 

Act, at W. Va. Code§ 22-15-15(g); and 

8. Awards such further relief that this Honorable Court deems appropriate. 

BY COUNSEL: 

MATI'HEW B. CRUM, DEPUTY CHIEF 
SCOTT D. GOLDMAN, ASSISTANT CHIEF 
OFFICE OF LEGAL SERVICES 
WEST VIRGINIA DMSION OF 
ENVIRONMENTAL PROTECTION 
1356 Hansford Street 
Charleston, West Virginia 25301 
Telephone: 304-SSS-9160 
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LAIDLEY EU McCOY, Director, 
West Virginia Division of 
Environmental Protection 

£10012756 



66 



DRY RUN LANDFILL LEACHATE COLLECTION AND TRANSPORT TO WASHINGTON WORKS 
(Letter, w. M. Stewart to Barbara S. Taylor, dated 11/8/96) 

• 

hew: 15633-3 

BCC: P. McGee, Legal, 08065-1 In Turn: 
J. R. little 
H. D. Ramsey 
W. M. Stewart 

R. w. Meloon I L. K. Ireland R. A. Kirschner 
In Turn: 

C. f. Alt 
J. J. Mentink 
R. L. Ritchey 
G. Waytowich 
D. A. Weber 

n. ,(\ ,. • f': 0 '-"'.f.-.-~- ,1 
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CERTIFIED HAIL -
RETURN RECEIPT REQUESTED 

Ms. Barbara S. Taylor, Chief 
Office of water Resources 
WV Division of Environmental Protection 
1201 Greenbrier Street 
Charleston, WV 25311-1088 

D~il1lnt 

Wa~an Waru 
?. 0. SCI 1217 
=nerstur7, wv 261C2· ::n 

November 8, 1996 

RE: Letter, L. E. McCoy to W. H. Stewart, dated October 15, 1996 

Dear Ms. Taylor: 

This letter is to inform you of our plans to collect leachate generated at Dry Run Landfill and transport it to Washington Works for treatment in our bio-oxidation wastewater treatment facility. The interim system described in this letter will be used until design modifications specified in our Dry Run Landfill permit renewal application have been completed and are in operation. 

Currently, approximately 15 - 20 thousand gallons per day of landfill leachate is collected in a leachate collection system servicing the bottom portion of the active fill area. This system drains through three separate pipe discharges to a surface impoundment (upper p'ond) for 
treatment. We propose to route the three existing discharge lines into a six-inch pipe that will gravity drain into an above-ground 50,000 gallon modular collection tank to be located above the upper pond (refer to Attachment 1 for location). Tank dimensions are 38' x 38' x 4'9• and the bolt-together design facilitates assembly at the site. 

Prior to erecting the tank, the area above of the upper pond will be cleared and prepared. The tank will be set on a one-foot compacted clay sub-base approximately 42' x 42' in size. If necessary, gravel will be used to stabilize the area prior to placement of the clay base. The tank wall panels comprised of 16 gauge galvanized steel will be supported by galvanized 2• X 2• X 1/8• and 2• X 2• X 3/1&• steel angle and galvanized 
tension cables. A 10 mil geotextile material will be placed over the tension cables prior to installing the 20 mil HOPE tank liner. A photograph of a typical modular tank is included as Attachment 2. Stormwater will be routed around the tank into the upper pond~ 

EID010843 
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Ms. Barbara S. Taylor, Chief - 2 - November 8, 1996 

A 3-HP submersible well pump will be mounted inside the tank to transfer the leachate through approximately 500 feet of two-inch underground plastic pipe to a 5,000 gallon tanker truck located at the top of the hill, just east of the closed asbestos fill area. The well pump will deliver between 50-60 gpm of flow and will take approximately 90 minutes to fill a tank truck. We estimate three to five tankers per day will be transported to Washington Works for treatment primarily during daylight hours. 

The 50,000 gallon collection tank is sized to provide two feet of freeboard apd will be pumped to its minimum capacity each day to ensure that it will not overfill during the night. The collection tank will be inspected for leaks on a daily basis. 

An NPDES permit modification request to process the collected leachate through our site wastewater treatment facility will be submitted under separate cover letter. 

We request written approval to proceed with installation of our proposed interim leachate pumping system so that we may begin leachate collection and transport to Washington Works. 

If you have any questions or need additional information, please call me on 863-4271. 

Attachments 

hew: 15633-2 

cc: Ms. Cindy Husser 
Office of Env. Enforcement 
Div. of Env. Protection 
2311 Ohio Avenue 
Parkersburg, WV 26101 . 
Michael A. Zeto 
Water Resources/Waste Management 
Environmental Enforcement 
1356 Hansford Street 
Charleston, WV 25301-1401 

' I 

Very truly yours, 

W. H. Stewart 
Sr. Environmental Control Consultant 
Washington Works 

John G. Britvec 
Office of Water Resources 
Industrial Waste Section 
1304 Goose Run Road 
Fairmont, WV 26554 
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DIVISION OF ENVIRONMENTAL PROTECTION 
GASTON CAPERTON 

CiOVERNOA 
1 0 McJunkin Road LAIDLEY !U MCCOY, Ph.O. 

NitrO, WV 25143-2506 OIRECTOA 

November 27, 1996 

Mr. H. David Ramsey, Superintendent 
DuPont 
Washington Works 
Post Office Box 1217 
Parkersburg, West Virginia 26102 

Dear Mr. Ramsey: 

'ORr PTLI CCI"!' 

~NorUMovr 

3-~ J.: 3° 3 

I was very pleased that we could reach a settlement in principal on the Dry Run Landfill issue. As soon as I have an opportunity, assuming I will, to discuss the small business loan program concept with Governor Underwood's staff, I will draft the body of the proposal. Once that occurs, I will call you and arrange a meeting. 

As it stands now, the $50,000 SEP (Supplemental Environmental Project) will be available to capitalize the loan program. If we are successful in establishinq the program, that will constitute an end to DuPont's commitment. In the event that this loan proqram should not be adopted, I will contact you to decide how to redirect the Supplemental Environmental Project funding in the manner we have discussed. In this case, I will work with you directly to develop the new SEP, including other funding opportunities !rom DuPont as per our discussions. I do appreciate your assistance in this aatter. Should you have questions, please feel free to call me at 304-759-0515. 

LEM: jrb 

cc: Matthew Crum, Deputy Chief, OLS 
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December 13, 1996 

Ms. Sarah Caspar 
On-Scene Coordinator 
U.S. Envirorunental Protection Agency 
Region 3 
841 Chesmut Building 
Philadelphia. PA 19107 

Subject: Field Trip Report 
Preliminary As1essment 
Dry RUDIN. Fork Lee Creek Bovine Site 
Wa.sbincton, Wood County, West VirJi,D.ia 
TDD Number 03-9609-0013 

Dear Ms. Caspar: 

PAC ErMt'Ot'l~ M&Nge~ Ire. 

1800 Jom F Kent'4dy Soulevaro 
SCX11'< Floor 
Ptltladelpl'l~, P A 191 03 
215-9n-o4oU 
Fax215-972~ 

PRC 

PRC Envirorunental Management, Inc. (PRC), is submitting the enclosed trip repon for the Dry Run/N. 
Fork Lee Creek Bovine site under the Site Assessment Technical Assistance (SAT A) contract labor hour 

pool. Contract Nwnber 68-SS-3002. If you have any questions about this repon or need additional 

information. please contact me at (215) 656-8703. 

SincerelY. 

Kevin Scan 
Project Manager 

Enclosure 

cc: Bill Hagel, PRC 
Cate Brock. PRC SATA Dedicated Team (cover lener only) 

0
,..,. ~.··· 0 ~.~ ;·. ·, ', '' 
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FIELD TRIP REPORT 
PRELIMINARY ASSESSMENT 

DRY RUN!N. FORK LEE CREEK BOVINE SITE 
WASHINGTON, WOOD COUNTY, WEST VIRGINIA 

Prepared for: 

U.S. ENVIRONMENTAL PROTECTION AGENCY 
Region 3 

EPA Region 

841 Cbesmut Building 
Philadelphia, PA 19107 

3 
December 13, 1996 
68-SS-3002 
03-9609..0013 

Date Prepared 
Comract Number 
TOO Number 
Prepared by PRC Envirorunental Management, Inc. 

(Kevin Scott) 

On-Scene Coordinator 
Telephone Number 

(21 S) 656-8703 
Sarah Caspar 
(21S) S66-3283 
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1.0 INTRODUCTION 

PRC Environmental Management, Inc. (PRC), was tasked by the U.S. Environmental Protection 

Agency (EPA) to conduct a preliminary assessment at the Dry Run/N. Fork Lee Creek Bovine site. in 

Washington. Wood County, West Virginia. The work was conducted under Contract Number 68-55-

3002. Technical Direction Document Number 03-9609-0013. The purpose of the preliminary 

assessment was to investigate a citizen's complaint that hazardous materials are present in the surface 

water and sediments of Dry Run, a tributary of the North Fork of Lee Creek, a tributary to the Ohio 

River. 

l.O BACKGROUND 

Mr. Wilber Tennant, the citizen who placed the complaint, claims that comam.ina.nts are discharging 

into Dry Run from a landfill owned by the E. I. DuPont Company {DuPont). Dry Run flows across 

Mr. Tennant's land before it discharges to the Nonh Fork of Lee Creek. Mr. Tennant raises cattle for 

beef on his land and his cattle drink from Dry Run. Mr. Tennant alleges that the numerous deaths, 

blindness, and other illnesses suffered by his berd are directly attributable to the contaminants in Dry 

Run. He also attributes some of the health-related problems experienced by members of bis family to 

these contaminants. 

3.0 SITE ACTIVITIES 

The following summary describes field activities conducted to investigate Mr. Tennant's allegations. 

October IS. 1996 

At about 1000 hours. PRC represent.ttives Mr. Kevin Scott and Ms. Alicia Shultz arrived at the West 

Virginia Deparanent of Narural Resources (WVDNR) in Parkersburg, West Virginia, where they met 

wilh Ms. Cynthia Musser. an enforcement officer for the West Virginia Deparunent of Environmental 

Protection (WVD EP). The PRC persoMel reviewed the state's flles pertaining to the Dry Run landfill 

while awaiting the arrival of EPA Region 3 representative, Ms. Sarah Caspar. The Dry Run Landfi.ll, 

as determined by the flle review, is an active industrial solid waste landfill owned aDd operated by 

DuPont and the potential source of contamination entering Dry Run. The landfill is used by DuPont to 
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dispose of waste that DuPont identifies as non.h.u.ardous waste generated at its Washington Works 

facility located in Washington Bottom. West Virginia. The landftll is located in Washington, West 

Virginia. about 10 miles south of the Washington Works facility. The approximate location of the Dry 

Run landfill is shown in the site location ma.p provided as Figure 1. The landfill permit application 

fLied with the WVDEP lists wastes deposited at the landfill as fly ash and bottom ash from the facility's 

nonhaz.ardous waste incinerator ... biosolids" (filter cake) from the facility's industrial wastewater 

treattnent operation, polyamides. acrylics. polyacetyl, polyvinyl butyral, polyethylene terephthalate. 

cardboard, and construction debris. 

While at the WVDNR office, Mr. Scott placed a phone call to Mr. Tennant and arranged a meeting 

between EPA, PRC, and Mr. Tennant at the Tennant residence. Mr. Scott also contacted Mr. Walt 

Stewan, environmental manager for the DuPont Washington Works facility, to gain access to the Dry 

Run landfill. During the conversation between Mr. Scott a.od Mr. Stewart, Mr. Stewart indicated that 

DuPont would lilce to obtain split samples of all samples coUected during the site assessment. He also 

requested a meeting at his office before EPA and PRC cooducted the site assessment. 

EPA representative Ms. Casj)ar arrived at the WVDNR Parkersburg office at about lSOO hours. After 

funher review of the state files. EPA and PRC personnel departed the WVDNR office and traveled to 

the Tennant residence in Washington, West Virginia. During the meeting between EPA, PRC, and 

Mr. Tennant. Mr. Tennant indicated that more than 200 cattle from his herd have died in the past 2 

years from unknown health problems. He also said that he observed other dead wildlife in or near Dry 

Run. including. minnows, frogs, crows, raccoons, a.od deer. Mr. Tennant attributes the deaths of his 

cattle and the wildlife to exposure to the contaminants in Dry Run through ingestion and direct contact. 

While at the Tennant residence, Mr. Tennant showed the EPA and PRC personnel a cow skull that he 

had saved. Most of the teeth in the skull showed black staining and were easily removed from the jaw 

bone. According to Mr. Tennant, the discoloration of the cow's teeth was indicative of fluoride 

contamination. He also indicated that most of the cattle in his herd were or are affected similarly. 

EPA and PRC persoMel traveled with Mr. Tennant and his daughter Amy to Dry Run, near its 

confluence with the North Fork of Lee Creek. Dead miMows were observed in Dry Run a shan 

distance upstream from the confluence of the two water bodies. An oil-like sheen was also observed on 

the water when stream sediments were disturbed. A whitish-colored foam also was observed on the 
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surface of the water at several locations along Dry Run. PRC took photographs of locations along the 

run that showed visible signs of contamination. The photographs taken by PRC during the site 

assessment are included in Attachment A. Mr. TeiUWlt used a video camera to collect addition.a.l 

photographic documentation of stream contamination. PRC observed that the condition of the stream 

continued to degrade as they moved upstream. closer to the landfill. 

October 16. 1996 

At about 0900 hours, EPA and PRC persoMel met with Mr. Stewart at the DuPont Washington Works 

facility. Also present at the meeting were Mr. Daniel Weber, senior envirorunental engineer at the 

facility, Mr. Richard Kirschner, chemist and wastewater treatment plant engineer, and Tom Waldren, 

supervisor of operations at the Dry Run landfill. During the meeting, EPA and PRC informed the 

DuPont personnel of the site assessment sampling objectives and schedule. Mr. Steward suggested that 

EPA and PRC personnel be shown the landfill and leachate ponds in the morning and return after lunch 

to collect samples. Before traveling to the landfill, EPA and PRC persoMel reviewed DuPont's files 

and analytical data pertaining to the landflll and Dry Run. 

At about 1100 hours, EPA, PRC, and DuPont personnel departed the Washington Works facility for 

the landfill. The Dry Run landflll is located off interstate Route 68, about 10 miles south of the DuPont 

facility. While at the landflll, a tractor trailer load of fly ash was dumped onto the upper lift of the 

landflll. A heavy equipment operator, operating a bulldozer, spread the fly ash across the lift. The 

bulldozer operator appeared to be the only worker present at the landfill during our visit. 

Failure to meet lift height and compaction specifications were noted as permit violations in several of 

the inspection repons prepared by Ms. Musser for the state. Based on PRC observations during the 

site visit, the current lift height appeared to be above the 2-foot permit limit. Additionally, the waste 

material did not appear adequately compacted. 

A s.mple of the wastewater treatment plant sludge was not obtained as plaruted because this material 

h.a.d been covered with fly ash and compacted before EPA and PRC personnel's arrival. 

Downgradient from the landfill were two leachate collection ponds. A steady stream of leachate was 

discharging into the upper pond from a single outfall at the f()O( of the landfill. According to DuPont, 

the flow rate of the leachate was approximately 20.000 gallons per day, and the outfall accounts for 
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nearly all of the flow in Dry Run. An aeration system was in operation in the upper leachate collection 

pond. The system was powered by a diesel-powered air compressor, located west of the lower leachate 

collection pond. DuPont indicated that the aeration system is presently alternated between the upper 

and lower collection ponds. Mr. Weber indicated that DuPont was installing a permanent electrical 

system for continuous operation of the aeration system. Photographs of the leachate collection ponds 

and leachate discharge outfalls are included in Appendix A. 

At about 1245 hours. all personnel broke for lunch. DuPont agreed to meet EPA and PRC personnel 

back at the landfill at about 1400 hours. 

After returning to the landfill, PRC persormel prepared to collect a sample of the leachate from the 

outfall at the foot of the landfill. At about 1500 hours, leachate sample L-1 was collected at this 

location. A sample location map is provided as Figure 2. A sufficient volume of the leachate was 

coUected for multiple analytical parameters, including the wget compound list (TCL) of volatile 

organic compounds (VOC) and semivolatile organic compounds (SVOC); and the wget analyte list 

(TAL) of metals and cyanide; and fluoride, fonnaldehyde, and sulfate. The sample was collected in 

containers specific to each of the analytical parameters or laboratory conducting the analysis. 

Initially, the PRC sampling team had difficulty obtaining a viable sample for the VOC analysis due to 

a reaction between the leachate and the hydrochloric acid preservative in the sample vials. The 

reaction produced gas bubbles, which prevented the samplers from obtaining a sample with no 

headspace (as required by sampling and analytical protocols). The preservative was removed from the 

sample vials. and a viable sample was obtained. Three separate laboratories were contracted to 

analyze the samples for the various analytical parameters. Two EPA contract laboratory program 

<CLP) laboratories. American Analytical and Technical Services, Inc., and TMA/Skinner and Sherman 

Labs. Inc .. were contracted to analyze for the TCL organic compounds and TAL inorganic 

compounds. respectively. Lancaster Laboratories. a PRC-subconuacted laboratory, was contracted to 

analyze samples for fluoride. fonnaldehyde. and sulfate. A summary of the sample collection 

information is presented in Table 1. 

In addition to the laboratory-contracted analytical parameters, the leachate samples were screened in 

the field by PRC for pH, temperature. and dissolved oxygen concentration. Due to an instrument 
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TAIL£ I 

SAMPLING AND ANALYSIS SUMMARY 
DRY RUNIN. FORK LU Cll£t:K IOVINE SITE 

(Paae I of l) 

I lcadwe I U07; I TCl VOCs I ClP Pr01ocol (J/90) I l 1 40 mi. VOA vial, HCito pll < 2, cool1o 4 ·c 
(Aqueous) 10/16196 

1 TCl SVOCs. Pesticides, ClP Prolocol (1190) 2 1 80 01., amber alass. cool to 4"C 
and PCBs 

TAl Metals ClP Prolocol (l/90) I 1 I liter, poly boule. II NO' to pll > 2 

TAl Cyanide ClP Prolocol (1190) I 1 I liter, poly bottle, NaOIIro pH > 12 

fiUOfide EPA J40 2 100 ml, alass, cool to 4 ·c 
Formaldehyde Draft EPA IllS 40 ml, alau, cool to 4 ·c 
SulfMe EPA 1754 100 mi. alau, cool to 4 ·c 

I Scdimcnl I 1.5)1; ITCL VOCs ClP PRICocol (l/90) 2 a4 oz. wide-mouth clear alus iar. cool to 4 •c 
10116196 

I I 
TCl SVOCs. Pesticides, ClP Prolocol (1190) 2 l I 01, wide-mouth clear IIUS jar, oooJ to 4 • C 
and PCBs 

TAl Metals 11111 Cylftide ClP Prolocol (l/90) I 1 I oz, wide-mouth clear &lass jar 

FIUOfidc ClP Prolocol (l/90) I 1 I oz. wide-mouth clear 11au jar 

Formaldc:hyde Draft EPA IJI.S I 1 I oz, wide-mouth clear alass jar 

Sulfate lon CbromaiO&nphY I 1 I ~. wide-mouth clear .W.. jar 

Scdimcnl 1647; TCL VOCs ClP Prolocol (l/90) l a40 ml, VOA vial, Ha to pH <2, cool to 4 ·c 
10116196 

I I 

TCL SVOCs, Pesticides, ClP Prolocol (l/90) 2 • 80 oz .• Imber alau. cool to 4 ·c 
and PCBs 

TAL Mculs ClP Prolowl (l/90) I 1 I liter, poly bottle, HNO, ~ pll > 2 

TALCyMide ClP PrOiocol (l/90) I 1 I liter, poly bottle, NaOH ro pH > 12 

FIUOJide EPA 140.2 100 mi. alass, cool to 4 ·c 
I I I Fonnaldehyde Draft EPA IllS 40 ml, alau. cool to 4 ·c 

7 lfJIN96091 JITrlp III'T 

I AATSLA 

I AATSLA 

TMA/Slinner 

TMA/Skinner 

l..anaJcer 

Uncula 

l..ancUICf 

AATSLA 

I AATSL.A 

TMA Skinner 

lancula 

Uncula 

Unculer 

AATSLA 

I AATSL.A 

TMAJSkinner 

TMA/Skinner 

Uncaster 

Lancuter 
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TABLE I 

SAMPLING AND ANALYSIS SUMMARY 
DRY RUNIN. fORK Lt:E CREEK BOVINE SITE 

(Pii&C: 2 of 1) 

DiKhilrJe dntn.J&e I Sedimenl J 1647; I TCl VOCs I CLP Protocol (JJCJO) 12 l 4 oz. wide-mouth cleiir alus j31r. cool to 4" c swale downsueam 10/16/96 
of lnwer luchale 
cull a: I ion pond 

I I I TCl SVOCs, Pesck:ides, I CLP Prolocol (lJCJO) 12 a I oz, wide-mouth clear &1111 jar, cool lo 4 • C 
IIIII PCBs 

TAl Metals IIIII Cyanide CLP Protocol (1190) I a I oz, wide-mouch clea~ &lau ju 

Fl1101ide ClP Protocol (1/90) I a I oz, wide-mouth clear alus jar 

Formaldehyde Draft EPA IllS I 1 I oz, wide-moueh dar &liSS jar 

Sui file: lon Cbromaloarapby I a I oz, wide-IDOUlh clear &1111 jar 

BKGAQI I Ulln.lllnCXI uihutary Surface I 1710; ITCL VOCs CLP Protocol (1190) J a 40 ml, VOA viill, II Ciao pH < 2. cool to 4 • C 
of Dry Run. wesa Witer 10116/96 
nf luchilte (Aqueous) 
collection ponds 

I 
TCL SYOCs, Pc:Sitcides, CLP Prolocol (1190) 2 1 10 oz, amber &lass. cool to 4 ·c 
IIIII PCBs 

TAL Metals ClP Protocol (1JCJ0) I 1 1 liter, poly boctlc:, IIN01 10 pll > 2 

TAl Cyanide Cl.P Prolocol (l/90) l1 llilc:r, poly boule:, NaOIIco pH > 12 

Fluoride EPA 140.2 100 ml, 11111, cool to 4 ·c 
Formaldehyde Dnft EPA IJU 40 ml, alass, cool to 4 ·c 
Sulra&c: EPA17H 100 ml, alass, cool to 4 ·c 

I BKOSEDI Unnamed tributary Sediment 1127; TCL VOCs CLP Prolocol (lJCJO) 2 1 4 oz, wide-mouth clear &Jus jar, cool to 4 ·c 
or Dry Run, WCSI 10/16/96 
or laclaacc: 1 TCL SVOCs, Pc:sck:ides, ClP Prolocol (1190) 2 11 oz, wide-IIIOUih clear &lass jar, cool to 4 ·c collection ponds 

and PCBa 

TAL Metals IIIII Cyanide: CLP Protocol (1190) I a I oz. widc-IDOUlh dar &lass ju 

Fluoride ClP Protocol (1190) I 1 I oz, wide-mouth clea~ alass ju 

I I I I Fonnaldehyde Draft EPA IJU I 1 I oz, wide-mouth clear alus ju 

8 lfJIHMOtllH lip J,.l 

I AATSLA 

I AATSL.A 

TMA/Skinller 

Lmcasler 

L3i.nusla 

Uneasier 

AATSLA 

I AATSL.A 

TMA/Sklnnc:r 

TMA/Skimc:r 

lancuan 

Uncasac:r 

l...ancaslc:r 

AATSLA 

I AATSLA 

TMAISkinner 

~c:r 

~n 



Surface I 1807· 
feet downsueam or I water 10/16/96 
Outfall No. 001 (Aqueous) 

I 

TABLE I 

SAMPLING AND ANALYSIS SUMMARY 
DRY RUN/N. FORK LEE CREEK BOVINE SITE 

(Paae 1 of 1) 

~m'-' v;·<:~:n·w·""''·'' < .,.,)' ""' ·'·, "'' > > >:. ·: W1.';" 1~'C"/•; -f"/!,;:4· ' ., ' ·~~ ::f// I~ s /'~; . ~-"~ .,,;,t,?l?/./.W/A9'.W·./.• ·< 

CLP Proaocol (1190) I 1 140 ml, VOA vial, HCito pH < 2. cool to 4" C MTSLA 

TCL SVOCs, Pesticides, CLP Proaocol (1190) I 2 1 10 oz. amber &lass, cool to 4 • C MTSLA 
and PCBs 

TAL Meuls CLP Protocol (1190) II 1 I liter, poly bottle, IIN01 to pH > 2 TMA/Skinner 

TAL Cyanide CLP Protocol (1190) II 1 I liter, pOly bottle, NaOll to pU > 12 Tt.tA/Skinner ---
Fl•lfide EPA 140.2 1100 ml, alass, cool to 4 •c Uneasier 

Formaldehyde Draft EPA 11U 140 ml, &lass, cool to 4 •c Lancuaer 

Sulfaee EPA 17~.4 1100 ml, alass, cool to 4 ·c Lancuaer 

c 
0 
·~ 

DRIKSEDI I Dry Run. 1.000 I Sedimm& I 1127; ITCI. VOCs 
feet duwnscrnm uf 10116/96 

CLP Proaocol (1190) I 2 1 4 oz, wide-mouth clear alass jar. cool to 4 ·c AATSLA 

r· '~ 
u-:~ 

Notes: 

TCL 
VOC 
CLP 
TAL 

ml 
C fMA/Skinner 
(/) 

~ 
0 
-4 

()) 

Oulf1ll No. 001 

Targel compound lisa 
Volatile orsanic compounds 
Contracl laboratory program 
Targel analyle lisa 
Millililer 

TCL SVOCs, Pcscicides, 
md PCBs 

TAL Metals and Cyanide 

Fluoride 

Formaldehyde 

svoc 
VOA 

Hcl 
c 

AATSLA 
TMA/Skinner and Sherman labs, Inc. 

CLP Prolocol (1190) 12 a I oz, wide-mouth clear alass jar. cool to 4 ·c AATSLA 

CLP Prolocol (3190) II 1 I oz. wide-mouth clear &lass jar 

CLP Prolocol (1190) II 1 I oz, wide-mouth dear &lass jar 

Dnft EPA IllS II 1 I oz, wide-mouth clear alw jar 

Semivolalile orsanic compounds 
Volatile organic analyaia 
Hydrochloric acid 

HNO, 
NaOII 

PCB 
Cenaisrade oz 
American Analytical and Technical Services, Inc. 

9 ltl1H9609U1Trlp IIPT 

TMA/Skinner 

lanc.uler 

L.ancuaer 

Nilric acid 
Sodium hydroxide 
Polychlorinated biphenyl 
Ounce 



malfunction. however. pH measurements were not obtained. Dissolved oxygen and temperature 

measurements for the samples were recorded in the logbook and are su.mm.a.rized in Table 2. 

At about 1540 hours, sediment sample SD-1 was collected from the upper leachate collection bank. A 

sufficient volume of sample was collected for the same set of analytical parameters as described above. 

At 1600 hours, PRC personnel collected leachate sample L-2 from the discharge pipe of the lower 

leachate collection pond. The outfall is a routine sample collection station for DuPont and is identified 

as No. 001 by a sign staked in the ground near the outfall. From this location, the leachate flows a 

shon distance through an underground cuJven and empties into Dry Run. Sediment sample LD-2 was 

collected in the same vicinity as L-2. 

Background surface water and sediment samples were collected from a small unnamed tributary of Dry 

Run, which converged with Dry Run several hundred feet downstream from Outfall No. 001. Aqueous 

sample BKGAQI and sediment sample BKGSED1 were collected at about 1730. 

Between 1800 and 1830 hours, PRC personnel collected aqueous sample DR1KAQ1 and sediment 

sample DR 1 KSED 1 from a location along Dry Run about 1,000 feet downstream of Outfall No. 001. 

This location is a routine sampling station for DuPont. A thick film was observed on the surface of the 

creek at this location. A violent reaction occurred again in the sample bottle when PRC personnel 

attempted to collect a water sample for VOC analysis. PRC emptied the preservative from the sample 

vial and recollected the sample. Aqueous and sediment split samples were again provided to DuPont. 

TABLEl 

FIELD MEASUREMENTS 
DRY RVNIN. FORK LEE CREEK BOVINE SITE 

L-1 17.7 80 

L-2 16.2 73 

BKGAQ1 18.7 62 

DR! 1S.1 80 
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DuPont persoMel were provided with split samples for each of the locations sampled by PRC. At 

about 1830 hours, all persoMel departed the site. PRC persoMel returned to the hotel to complete the 

sample paperwork. All samples were logged oruo laboratory-appropriate chain-of-custody (COC) 

records, identified with sample-specific sample tags. and placed into coolers in preparation for 

shipment to the appropriate laboratory. Copies of the EPA organic and the inorganic traffic report and 

COC records are provided in Appendix B. 

October 17. 1996 
..... :- .• . 

-~- ... - -- .. ...-.. . .. - ~- - ::... ... ._ .. _.:-

At a5out 0900 ~.EPA i.iP~ ~~D~~~"'u.,:Wo~ facility to 

meet-:wh .. Mr-.. Stewin. · ~-$a;~-~~-~Pmtii•i' ~conducted the - . . - .. .., -. . . .. -:::- - . :-= jill_ ~ .•. :.. . -:;. 
previous day . .Ms. Sh~:si~~D;Jplcgd~ r=mt ... ~spl!.mples, officially 

• - -::: .. - ~-'e -- •. • . ..;;:& . • • --=-...:.a. "\. , . . . :~ • 
relinquishing the samples to DuPcmt. ~1«10 bGu.rs7'lPA aat PRC,penotme14cpaned the - ........ - - .... 
Washington Works facility and traveled ec;·tbe WvoNR office in ~rsburg, West Virginia, to gather 

additional information about the site. MI. Musser was unavailable, and the EPA and PRC personnel 

departed shortly after their arrival. PRC personnel completed sample shipment preparations and 

traveled to the local Federal Express office to ship the samples. At about 1230 hours, PRC personnel 

depaned Parkersburg, West Virginia to return to Philadelphia, Pennsylvania. 

4.0 DATA EVALUATION 

Table 3 swnmarizes fluoride, fonnaldehyde, and sulfate analytical data from samples collected during 

the site assessment. The results of analyses of the samples were compared with EPA nwneric removal 

action levels (RAL) for contaminated drinking-water sites, EPA Region 3 risk-based concentrations 

(RBC) for tap water (developed by Roy Smith, EPA toxicologist), and background sample 

concentrations. No concentrations of fluoride. formaldehyde. or sulfate exceeded either of the EPA 

action limits or guidelines. Fluoride was observed at concerurations above background in both of the 

leachate samples and in the downsteam sample. Fluoride was detected at concerurations of 220 and 

160 micrograms per liter (ug/L) in leachate samples L-1 and L-2, respectively, and at a concentration 

of 130 ug/L in sample DRIAQI. Fluoride was not detected in the background sample (BKGAQl). 

The highest concentration of sulfate (34.SOO ug/L) was detected in the background sample. 

USFW 0169 
11 0 0 c;~ .... _i_ (J rtl\N96091l1T"".an 



TABLE3 

SUMMARY OF LABORATORY ANAL YnCAL RESULTS (AQUEOUS SAMPLES) 
DRY RUNIN. FORK LEE CREEK BOVINE SITE 

-it:.. 
~ 

• Noc.es: 

ID Identification 

NA Not Applicable 

ug/L Micrograms per liter 

24,800 4,000 

Table 4 presents a summary of fluoride, formaldehyde, and sulfate analytical data from samples of the 

sediment collected during the site assessment. The results of analyses of the samples were compared 

with EPA Region 3 RBCs for fiSh and to background sample concentrations. Fluoride was detected at 

concentrations of 396 and 411 milligrams per kilogram (mg!lcg) in sediment samples LD-1 and LD-2. 

respectively; 335 mglkg in the downstream sediment sample {0R1KSE01); and 198 mg!kg in the 

background sample (BKGSEDl). The fluoride concentrations in these samples are significantly above 

the EPA guidance level of 81 mg/kg. Fluoride concentrations that exceeded EPA limits are shaded in · 

Table 4. 

Appendix C provides the Lancaster Laboratories Sample Analysis Repon for the aqueous and sediment 

samples. 

The analytical results for the samples submitted to the CLP laboratories are not included in this 

evaluation. Upon receipt and evaluation of the remaining sample analytical data, PRC will prepare and 

submit to EPA an addendum to this trip repon. 
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TABLE4 

Sl.JMMARY OF LABORATORY ANALYTICAL RESULTS (SEDIMENT SAMPLES) 
DRY RtJNIN. FORK LEE CREEK BOVINE SITE 

270 N 

NA 38.4 

NA 23.4 

Notes: .. ·-= :. 
Jedimeut sample ma!ytical TWidJu are-pracw:d u dry weiltfl raults. 
F1uoride caJIC8Il.tt'lti dw exceed 'EPA criteria are-shaded. 

- m IdeDri1X.adoo · · -
-- -'N N~mcdf~--._ · 

. NA Not applicable 
m&lka Millianms per' tilocram 

~by wt Percem by ~eiJbt ......... 

: 

5.0 RECOMMENDATIONS ... 

14.7 

25.8 

-

0.7 

6 . .S 

o . .s 

Based on the limited sample analytical data available ~o PRC at the present time, PRC recommends that an in-depth 

evaluation of the CLP analytical data be conducted before conducting further sampling at the site. If the evaluation of 

the CLP data shows that additional sampling is warranted, PRC will malce this recommendation to the EPA. 
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DIVISION OF ENVIRONMENTAL PROTECTION 
GASTON CAPERTON 1356 Hansford Street LAIDLEY ELl McCOY. PhD. 
GOVERNOR Charleston, '/IN 25301-1401 DIRECTOR 

ORDER 

ISSUED UNDER THE 
WATER POLLUTION CONTROL ACT 

WEST VIRGINIA CODE, CHAPTER 22, ARTICLE 11 

and 

THE SOLID WASTE MANAGEMENT ACT 
WEST VIRGINIA CODE, CHAPTER 22, ARTICLE 15 

ORDER NO. 3850 

DATE: December 31, 1996 

TO: Mr. H. David Ramsey, Jr. 
E. I. DuPont de Nemours and Company 
Washington Works 
Post Office Box 1217 
Parkersburg, West Virginia 26102-1217 

Attention: Mr. Ramsey, Jr. 

RECEIVED 
JAN 2 9 1997 

This order is issued by the Director of the West Virginia Division of Environmental 
Protection (or "WVDEP"), through his authorized representatives, under the authority of the 
West Virginia Code, as amended (hereinafter, the "Code"), Chapter 22, Article 11 and · 
Chapter 22, Article IS to E. I. Dupont de Nemours and Company (hereinafter "Dupont"). 

FINDINGS OF FACT 

As a result a result of inspections conducted at Dupont's Dry Run Landfill and the 
Washington Works facility by authorized representatives of the Director and in support of 
this Order, the Director of the West Virginia Division of Environmental Protection hereby 
finds the following: 

Office of Legal Services 
Telephone: (304) 558-9160 Fax: (304) 558~255 
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H. David Ramsey, Jr. 
E. I. Dupont de Nemours and Company 
December 31, 1996 

A. Dupont is a person as defined in Chapter 22. Article 11, Section 3 of the Code 
and Chapter 22, Article 15. Section 2. Dupont is a corporation duly authorized to conduct 
business in the State of West Virginia; and owns and operates a facility ("Washington 
Works") in Wood County, West Virginia. Dupont also owns and operates a non-hazardous 
waste landfill ("Dry Run Landfill"), also in Wood County, West Virginia, which serves the 
Washington Works facility. 

B. Dupont is authorized to operate the Dry Run Landflll under Solid Waste/West 
Virginia National Pollutant Discharge Elimination System (" SW /WVNPD ES ") Permit No. 
WV 0076244. The permit authorizes Dupont to discharge a specified amount and type of 
pollutant into Dry Run, a tributary of the North Fork of Lee Creek, which is a tributary of 
the Ohio River. Dupont also holds a WVNPDES Permit No. WV001279 for the Washington 
Works facility, which allows the facility to discharge a specified amount and type of pollutant 
into the Ohio River. 

C. Authorized representatives of the Director conducted an inspection of the Dry 
Run Landfill on March 23, 1995, May 3, 1995 and August 13, 1996 and noted a discolored 
leachate flowing from the landfill into Dry Run. 

D. Authorized representatives of the Director conducted an inspection of the Ohio 
River in the vicinity of the Washington Works facility on August 20, 1996. The inspectors 
noted solids of wax and polymeric materials of the type manufactured at the Washington 
Works facility in the Ohio River and its banks. 

E. Authorized representatives of the Director inspected the Dry Run Landfill on 
May 16, 1994, March 23, 1995 and August 13, 1996 and noted the absence of a leachate 
collection system. Inspectors also noted an absence of diversion ditches during the May 16 
and March 23 inspections. 

F. Subsequent to the inspection, Dupont constructed two diversion ditches above 
the landfill to prevent run-on from flowing across the landfill. Dupont incorporated designs 
for a leachate collection system into the permit application for renewal of the permit for the 
landfill. 

G. Authorized representatives of the Director inspected the compaction 
procedures used at the landfill on May 3 and August 13, 1996 and noted that the wastes were 
being compacted in layers exceeding two feet in depth. 

H. Dupont notified the WVDEP in September 1994 of a change in the ratio of 
wastes being disposed at the landfill. Such wastes were disposed of at the landfill through 
September 1996. 

Office of Legal Services 
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H. David Ramsey, Jr. 
E. I. Dupont de Nemours and Company 
December 31 , 1996 

I. Representatives of the Director have noted that the surface impoundment at the 
landfill does not use a leak detection system or a liner. Dupont incorporated designs for 
leak detection and liner systems into the permit application for renewal of the permit for the 
landfill. 

J. Authorized representatives of the Director inspected the leachate pond located 
near the landfill on May 3, 1995 and noted that the water level was approximately three (3) 
feet below normal elevation. Dupont had opened a drain value in preparation for treatment 
of the pond. 

K. Water quality standards were exceeded at Dry Run Landfill and permit 
discharge limits were exceeded for Total Suspended Solids, manganese, and iron as reported 
on Dupont's Monthly Discharge Monitoring Reports. 

L. Authorized representatives of the Director inspected the landfill on March 21, 
1995, May 3, 1995 and August 13, 1996 and noted that a 1-2% crown was no~ provided to 
prevent pending on the surface of the landfill. 

REQ~MENTSOFORDER 

Now, in accordance with Chapter 22, Article 15, Section 15 and Chapter 22, Article 
11, Section 15 of the Code, it is hereby agreed between the parties and ordered by the 
Director as follows: · 

In settlement of all issues in the Findings of Fact, Dupont agrees to the following: 

1. Immediately upon the effective date of this Order, Dupont shall cease disposal 
of filter cake from the Washington Works wastewater treatment system at the Dry Run 
Landfill. Dupont will refrain from furure disposal of such filter cake at the Dry Run Landfill 
until such time as the installation and operation of all improvements to the landfill as required 
under the SWIWVNPDES Permit to be issued by the WVDEP for the subject landfill are 
completed. 

2. Immediately upon the effective date of this Order, Dupont shall collect the 
leachate generated at the Dry Run Landfill and transport it for treatment to the Washington 
Works wastewater treatment facility upon approval of WVDEP of the necessary permit 
modifications of the Washington Works WVNPDES permit to allow such treatment. Dupont 
will continue to collect such leachate and transport it to the Washington Works water 
treatment facility until the installation and operation of all improvements to the landfill as 

Office of Legal Services 
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H. David Ramsey, Jr. 
E. I. Dupont de Nemours and Company 
December 31, 1996 

required under the SW/WVNPDES Permits to be issued by the WVDEP for the subject landfill are completed. 

3. Immediately upon the effective date of this Order, Dupont shall perform such maintenance on the diversion ditches currently in place at the Dry Run Landfill as necessary for controlled flow of surface water through such ditches and away from the active face of the landfill. 

4. Within thirty (30) days of the effective date of this order, Dupont will send via certified mail or shall hand deliver to the office of Environmental Enforcement for deposit in the Water Quality Management Fund a check of two-hundred thousand dollars ($200,000) payable to "West Virginia Division of Environmental Protection." 

5. Dupont will perform a supplemental environmental project ("SEP") to accrue to the benefit of the environment but which shall not be directed towards facilitating Dupont's compliance with statutory or regulatory requirements. Dupont will make a contribution of fifty thousand dollars ($50,000) to an escrow account to be held for the agency responsible for developing and/or implementing a loan program designed to facilitate environmental compliance by small business. If by May 1, 1997 such a loan program has -not been developed, the fifty thousand dollars ($50,000) held in escrow will be returned to Dupont and an alternative SEP shall be developed between the parties, which shall be valued at not less than fifty-thousand dollars ($50,000). In the event that the parties fail to negotiate a mutually acceptable SEP by July 1, 1997, Dupont will send via certified mail or will hand deliver to the office of Environmental Enforcement for deposit in the Water Quality Management Fund a check for fifty-thousand dollars ($50,000) payable to "West Virginia Division of Environmental Protection." 

GENERAL PROVISIONS 

1. WVDEP reserves all rights and defenses which they may have pursuant to any legal authority, as well as the right to raise as a basis for supporting such legal authority or defenses, facts other than those enumerated in the Findings of Fact. 

2. Dupont hereby waives its right to appeal this order under the provisions of Chapter 22, Article 15, Section 15 and Chapter 22, Article 11, Section 21 of the Code. Under this Order, Dupont agrees to undertake all actions required by the terms and conditions of this Order and consent to and will not contest the jurisdiction of the Director regarding this Order. However, Dupont does not admit any factual or legal determinations made in this Order and reserves all rights and defenses available regarding liability and 
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H. David Ramsey, Jr. 
E. I. Dupont de Nemours and Company 
December 31, 1996 

responsibility in any proceedings regarding these facilities other than proceedings, either 
administrative or civil, to enforce this Order. 

3. This Order becomes effective on the date indicated and shall terminate upon 
notification from the Agency that Dupont has satisfactorily completed all tasks set forth in the 
requirements of the Order. 

Effective Date 

/2 l5r (//. ~ ( ../ '1. /,:: .... _,--. / I .: ... --t--'f)/~a/.f/(.J ,tbj·r~ 
11.~' -1 1 1 .~.-.cune . ,. 
West Virginia Division Of 
Environmental Protection 

Title '\ 

d J.... .... g. -£2.,.9 
Name 
E. II Dupont de Nemours 
and Company 

Plant Superintecdent 
Title 

Offlce of Legal Services 
Telephone: (304) 558-9160 Fax: (304) 558-4255 



PU 
TO 
TH£ 
OADO 
0# 

TO: 

PAY 
TO 
THE 
OAD£11 
all 

E.I. DU PONT DE NEMOURS AND COMPANY 
FINANCE - VEHOOR PAYI1£HT 

1-4I lJ'tiNGTON • DE l.»'ARf 198 CJS 

DATE 
12/16/96 

STATE OF WEST VIRGINIA 
DEPT OF ENVIRONMENTAL PROT 
10 MC GUNKIN RO 
NITRO WV 25143 

C!T!-OII!l..AIO.t.lll 
A SwDa1flory of Cltlcoro 

One"'""'' lillY 
~ ... ea•tl•· 01 1t7:o 

CHECK IU'Ia£R 

52892530 

38 ?88 5? ?n• 

~T.

$****200,000.00 

NOT VALID AFTER 90 DAY~ 

'# 

E.I. DU PONT DE NEMOURS AND COMPANY 
FINAIC! - VENDOR PAYI'ENT 

&Z-ZO 
311 

HI U1IHIIOTON, DE ~R£ 19898 

DATE 
12/16/96 

STATE OF WEST VIRGINIA 
DEPT OF ENVIRONMENTAL PROT 
10 MC GUNKIN RO 
NITRO WV 25143 

CIT!-~ 
A Swoall~ory of Cltlcoro 

One "'""•• ...,.., 
Now Clltll• a& lt7:1 

ClEO: MUMIEit 

52892531 

l•tt•• Thi" s for I•U•• liv•"9 . . from Ou l>ont 

AMOI*T 

$*****50,000.00 

NOT YAI.ID AFTER 91 DAn 

tA ~ Sl.c.a:;;~·--·, -



70 
.. ~--~ 



INTEROFFICE MEMORANDUM 

nl: Distribution List 

Subject: Leachate to the BioPond 

Date: 03-Jan-1997 04:20pm 
Froca: RONALD W HELOON 

HELOONRW 
Dept: EP P&S 
Tel No: 304-863-4753 

Early this afternoon we successfully brought our first full load 
Jf leachate from Dry Run back to the new dewatering facility. 

All pumps, equipment and logistics worked well. At this point we 
~ntend to continue handling leachate over the weekend. 

II --- ( 

('--1 ~ -

EID029946 
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January 9, 1997 

DuPont Haskell Laboratory 

HAZARD CHARACTERIZATION FOR HUMAN HEALTH C8 EXPOSURE 

CAS REGISTRY NO. 3825-26-1 

Prepared by: L. B. Biegel, Ph.D. 
Senior Research Toxicologist 
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HAZARD CHARACTERIZATION FOR HUMAN HEAL Til C8 EXPOSURE 
CAS REGISTRY NO. 3825-26-1 

INTRODUCTION 

This document is a Hazard Characterization of C8 for human health. C8 is also 
known as ammonium perfluorooctanoate (AFPO; CAS # 3825-26-1) and is the primary 
ingredient in FC-143 FLUORAD Brand Fluorochemical Surfactant. Within this 
document the chemical will be referred to as C8. However, it is acknowledged that many 
ofthe studies discussed actually tested the product FC143, which is a mixture of several 
straight-chain pertluorocarboxylic acids containing approximately 93.0-97.0% C8. 

I. MAMMALIAN TOXICOLOGY 

1.1. Acute Toxicity Studies 

l.l.a. Acute OtaJ. Toxicity 

Numerous acute oral toxicity studies, in several species (rats, mice, guinea pigs, 
dogs), have been conducted with C8 (see Table I-1). The results of the various studies 
have been consistent in their results. Administration of a single dose of 12 mglkg to 3 
rats produced no clinical signs of toxicity. Studies demonstrate that newborn and older 
adult rats appear to be more sensitive than weanlings and young adults. Additionally, 
while mice and rats appear to be equally sensitive to the acute toxicity ofC8, guinea pigs 
are more sensitive than mice or rats. In the rat, acute oral exposure generally results in 
enlarged livers, elevations of liver enzyme levels, gastrointestinal irritation, and weight 
loss. C8 is considered to have moderate acute oral toxicity. 

In addition to the numerous studies listed below, several other studies were 
conducted which in\'estigated the effects ofC8 alone or on animals pre-exposed to other 
chemicals or drugs. Pre-treatment of rats with phenobarbital sodium or proadifen 
hydrochloride does not result in an alteration of the LDso ofC8 (478 mglkg). Pre or post
dosing with Dowex® 1-X2-C1 Ion Exchange Resin at 1000 mglkg reduced the mortality 
compared to rats dosed with C8 alone. A study was conducted to determine if pre
treatment with ethanol (a single dose of 60% or a 15% aqueous solution (v/v) in drinking 
water for 14 days) modifies the effects ofC8 on liver weight. This study determined that 
pre-treatment with ethanol did not alter C8's effect on liver to body weight ratios. 
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HAZARD CHARACTERIZATION FOR HUMAN HEALTI-1 C8 EXPOSURE 
CAS REGISTRY NO. 382S-26-I 

#/sex/dose 

lOMala 

Table I-I 

SUMMARY OF ACUTE ORAL TOXICITY STIJDIES Willi C8 

Dose 
(mg/kg) 

200,480,670 

Vehicle 

COm oil 

Results 
mglkg 

480 

Reference 

HL-S6S-81 

-----i.Lti-- --------kat·--·-··- ··········-rualc · ·- ··------ ·----n; If 4o: nb: }oo: ·300;4$o;Mo; iooo;---------- wiiti------------ ---------- -61o-- -------------------- H"L-"Ss-6Y-----
IS00,22SO 

-----;.ro·· -------·-ttar··-··············TM'aic- --····- ------- -.:o.T\ i.U:.t,TCz6:.w:ro:n:oo;1io;· ------- ·wiiei ---------------------- -61o-- -------------- ·- ·-- ·aiL:m:6s-----
IJII, 170,200,300,4S0,670,22SO 

·--- ·w~--- -· · -·- -- ttar··---- ------------- ··s·--------------- · ·------- HKOH: 464;iooo;iBcr-------- ---- ·;.c"doalC<4W.r--------- Maaes: 6si)- ¥cmaiis: -..-jo-------(Gn·m·,;..·arid LOrii:---
Com oil (60"~) 1980) -----w~-- --·------kat---····· .... ········ ·1o· · ·- · .... -.... ·- · · .... · ioo;400;.4so; sM( 6'1o; ·aooo-------- ...... com oil-·--------- ·Maai:i: 4711· ·rmiares: 482"----- ·----- ·aii.:m:si------

··w~ iia runcbciii ... liit" ..... -... -·- .. ---- ... -------------------------------------- ·- -· ...... --.--- .... ---.--------------- ... -- .. -------------------.---.--------- "Jii.:7aa:si------
ofasc 10 Wcanlins males JSO, 400, 4SO, S2S, 670,710 Com oil S13 

10 Wcanlins females JSO, 400, 4SO, 670 S80 
IOYouns.tultfcmales 3S0,42S,S00,670 4S3 
10 Mllurc adult males 200, 240, 300, JSO, 400, SOO, 720 336 

10 t.tabn Mluh females 22S, )SO, 400, 4SO, 670 343 
10 Newborn males 130,200, 240, 210, 330, 370 243 

10 Newborn females. I JO, 180, 200, 220,240, 210, 320 2S8 

''ili,; i:aiiiiiQIVi~---. "Rat" .. ---- .. --- ... --- .. -.... -.- ........... -.. ·-. --------------------------.-.--------------------------.--.-.---------.-.-.------------------ "fl[-60():gj------
inllet ....... 10 intact males 200, 480, 670 Com oil 439 

10 inlactfcmalcs 200,480,670 491 
10 on:hidcctomizcd males 200,480,670 4S9 
10 ovariCiclomizcd females 200,480, 670 400 

~ ··-··w~--- .. ···- ··ttar·----·· · ......... io"inila · · · · · ·- · · · ··--- · · ·----- ---- 4ocooo;6so · ·-· .... ·- · · · .. ···-··com oii · • --- .. ·-·--- · •• • • · ·- ·473 ·---- .. · ·- ·- · ·----- ·- -tit:m:s i------
r·~~- •• -- "lti~- ---- --·-- •ttar··-.-- .................. --.----.--------.-------------------------.- .. -----.---.----------.-.--- .. ·----- ---------- 'j~----------------- "tiiifeton"L.aliOi-itoiY--
.., · A mcrica, Inc. 2-6-87 

s 
0 
00 
0 
00 .... .... 

·· ·· T~- ·•·· ---- ·ld;cc· ·-- ------ · ---- ·· -- -ii'f •• · ·--- -- • •• ·- · · · ·- -- i·sa.-soo:?so: iooo;WQb: 4000 · ·- · ··- · · · ·· ·-c.;m oli--- · · · ·- ----- · · -- · ·-- ·4s1·--· · · ·- · · · · ·- · ·- · · ·- ·aiUi9=si--- ·--

-- ·--u-vCi- -------- ·oo;··-- · · ----- · ·· · · · · "J Marii- ·--- ·-- ·--- ·- ·-- · · ·- · · · ·- ·-- 4so. ·200 ·- ------- ·• ------- · · · · -NOi iiataf · ·-- -- Ldflifii 4sif.tir.Ai-bi 4lf60iii-i------ · ·--- HL-=m:6s------
ftmction ElcvBicd OPT and GOT which 

normalized within I week 11 200 mglkg 

---- -w~·-- --- ··o-u1nc:a "Pii- ·- ·--- ·----------to·····-·-------·-··----·· i so: ~oo: }so: 3oo;.;oo;616------ ---------coni oil----------- ·Maaes: na· ·r:effiitcs: 2Yi--- ·- ·-- ·- · -,ii.,:l9i :s i-----
a). Weanling- 21-days old b). Young adult- 8-10 weeks old c). Mature adult- >10 weeks old d). Newborn-< 2 days old 
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HAZARD CHARACTERIZATION FOR HUMAN HEAL Til C8 EXPOSURE 
CAS REGISTRY NO. 3825-26-l 

I.l.b. Acute Dermal Toxicity 

Acute dermal toxicity and irritation studies in rats and rabbits have been 
conducted with C8. C8 is considered to be mild- moderately initating to the skin and 
moderately toxic by the dermal route of exposure. Rat skin showed less initation than 
rabbit and in general the effects were more pronounced in males than in females. In 
addition to dermal irritation several clinical signs of toxicity were observed in both rats 
and rabbits in response to C8 exposure. These observations included body weight loss, 
wet and/or stained perineal area, cyanosis (rabbits only), diarrhea (rabbits only), lethargy 
(rabbits only), labored breathing (rabbits only), and chromodacryorrhea (rats at 
7500 mglkg) 

Table I-2 

SUMMARY OF ACUTE DERMAL TOXICITY/IRRITATION STUDIES WITII C8 

Species #/sex/dose 

Rat 5 

Dose 
(mglkg) 

Results Reference 

3000,5000, Male LD50 • 6959 mglkg m...-659-79 
7500 Female LD50 ... >7500 mglkg (Kennedy, 1985) 

·s1Wl-X650iPtion.· · · · · · R.ai · · -- · · · rF"emaie:s· · · ·· · soo<>" iiiCf ·'isoiS · · · · • · · · · · · · · · w~7soo·ii:igikg·· · · · · ···· · ··· ----- · ·m.:6si:sci · · ···· ·· 
LDso Mild skin irritation 

·skin-X65oiP.t1oii · · · · · R.ai · · · · · · · s ·F"emaie:s· · · ·· · 5006 · an.a ··;s&i · · · · · ··· ·· · · · · W;,>7soo ·m8ikg · ··· · · · · ·· ·· · · · ---· ·m.:6si:sc> · · · · · · · · 
LDso Mild skin irritation 

· · ·· · · · w;,· · · · · · · · · · Rib6ii · · · · · · rM:aies· ········Boo; 3ooo: ·· · · · ----· · · ·· ·-i.D~;.; 4i7s· iii81ki · · ·· · · · · · · · · · · · ·· · · ·Hi.:6s·9:79· ·· · · · · · · 
(2 at 7500) 5000, 7500 (Kennedy, 1985) 

· · · · · · · · · · · · · · · · · · · · · · ":Rai:)61t. · · · · · ·· · · 4 · · ·······roo: "i ooo: iooo·· · · · · · · · · · · · · · · · · · · ·c.etiii· ·· · · · · · · · · · · · · · · · · · · · ·:Ri.kei ra&Oratorie:s· · · · · 
4/4 at 2000 Repon No. 
3/4 at 1000 09790AB0485 
0/4 at 100 

· · ·sidii imti.iloii-· · · ·:Rai:)61i · · · · · · · · --6 · · · · · ·-- · 5oo Dii ·on ·iilta:ei · · · · · · · · · ·· · · · · ·:Non:iiribitini· · · · · · · ·--· · · · · · {oiiffitii ana: LOn&:···--·· 
and abraded sites 1980) 

···skiD· iiriiitioii · · · · R.8b6ii • • · · • • 6-M:aie.· • • •• • • • • • ·soom.-g ·· · · · · · · · Mila:m0dei8ie iiritatioii a1 ·24 ·tic,w=s · · · · · · · · · · ·ac636: 79· · · · · · · · · 
Slight-moderate irritation at 48 hours · 

I. I.e. Acute Ocular Toxicity 

Eye irritation studies in rabbits have been conducted with CS. CS is considered to 
be moderately irritating to the eye. Instillation of solid CS into rabbit eyes produced 
moderate corneal opacity, iritis, and conjunctivitis. These ocular effects gradually 
receded over time. Prompt washing of the eye reduced the effects and provided a more 
rapid recovery. In addition to the eye irritation studies that have been conducted, rats 
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HAZARD CHARACTERIZA. TI•:}?"J FOR .l:HJMAN HEALTH C8 EXPOSURE 
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exposed to C8 .during a 4-hour inhalation period exhibited corneal opacity and ulceration, 
which were microscopically evident 42 days post-exposure. 

Species 

Rabbit 

Table I-3 

SUMMARY OF EYE IRRITATION SlUDIES wrni C8 

#/sexidose 

2 
(I unwashed, 

1 washed) 

Dose Results 
(mg) 
38.3 Unwashed eye 

Moderate-severe corneal opacity 
Moderate iritis 
Moderate conjunctivitis 

At 21-28 days 
Corneal opacity 
Mild vascularization 

Washed eye 
Slight-moderate corneal opacity 
Slight-moderate conjunctivitis 

At 7 days 
Mild conjunctival redness 

At 14 days 
Normal 

Reference 

HL-635-79 

·--- -&l66li-- ------- · · 6-Wiwastied" · · ··--····roo···- ·unwashed eye···············----·······-······· ·alosearcii.- inc·:aq;oti- · · 
6 washed Moderate initation No. T1395 

Conjunctivitis 
Iritis (Griffith and Long, 

. Washed eye 1980) 
Conjunctivitis 

At7 days 
4/6 eyes were free of irritation 

I.l.d. Acute Inhalation Toxicity 

Acute inhalation toxicity studies in rats have been conducted with C8. Acute 
exposure to C8 by inhalation is considered to be highly toxic, with a 4-hour approximate 

lethal concentration (ALC) in rats of 0.8 mg!L. At concentrations of 2.2 mg!L C8 and 

higher, all rats died within 48 hours of exposure. At concentrations between 0.38 and 
0.83 mg!L C8, rats experienced an initial weight loss following exposure and an 
increased liver-to-body weight ratio which returned to the high end of the normal range 
42 days post-exposure. Additionally, all rats exposed to 0.81 mg/L C8 and higher 
showed corneal opacity and corrosion. 
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HAZARD CHAFACrFR.IZP.TION FOR HUMAN HEALTH C8 EXPOSURE 
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Table I-4 

SUMMARY OF ACUTE INHALATION SroDIES WITH C8 

Species #/sex/dose Concentration Results Reference 
(mg/L} 

Rat 6 Males 4-hour exposure to: 4-hour ALC- 0.8 mg/L HL-160-69 
0.38, 0.81, 0.83, 2.2, 4.8, 5.7 LCso = 0.98 mg/L (Kennedy, et al., 1986} 

· ·- --Rai---------- ------s·------ ------ · · r:Jiow-· exi:Xlsw-e:· iO: i s:6-m8i'L--· -- ·-·--·No ·aeaihS·- -- · · ---- · -- ·(oriffiti:iand"i..on8:· ·-· 
Eye and respiratory 1980) 

irritation 

l.l.e. Acute Injection Toxicity 

Acute toxicity ofC8 when administered by intraperitoneal injection was assessed 
in mice (3M, 1979). The LDso by intraperitoneal injection in mice is 192 mglkg. 

I.2. Subchronic Toxicity Studies 

1.2.a. Subchronic Oral Toxicity 

Numerous subchronic oral toxicity studies in several species (rats, mice, and 
monkeys), have been conducted with C8 (see Table 1-5). The results of the various 
studies have been quite consistent in their results. Administration of C8 in the diet or by 
daily gastric intubation produced death at concentrations of 1000 ppm and higher for rats 
and mice and at 30 mglkg/day for monkeys. The primary target organ for toxic responses 
in all species studied is the liver. C8 produces increased liver weights, increased liver 
enzyme activity, hepatocellular hypertrophy, and hepatic peroxisome proliferation. 

In addition to the numerous studies listed below, other studies were conducted 
which investigated the mechanism of action of C8. These studies are summarized in 
Section III. Mechanisms of Action. 

7 
EID080814 

3: 
> 
t:C 
0 
0 
0 
0 

0\ 



Study Type Species 11/acxldoac 

14-day feeding Mice s 

HAZARD CHARACTERIZATION FOR HUMAN HEAL 111 C8 EXPOSURE 
CAS REGISTRY NO. 3825-26-1 

Table 1-5 

SUMMARY OF SUBCHRONIC ORAL TOXICITY SlUDIES WITH C8 

Concentration 
(ppm unless specified) 

10,30, 100,300,1000,3000,10000 

Results 

100% mortality at ;::3000; deaths at 1000; increased liver 
weight/body weight ratio at ~tO 

Reference 

HL 560-81 

· · i4:(iay.t'iCdiiiii ·--·-Mace··········--·-s· ·-·-·-· · · ·· · · · · · · · · · · · 3o: joo;3ooi> -- · ··· ·- ·· · · ·· · iooo/o"riioitaliiY ·ai 3ooti; · deailii ·ai 3oo; ·v..eisti; ioss-ai · · · · · · · · · · · "HU i":si · · · · · · 
~ 300 increased liver weight/body weight ratios ill~ 30 (Kennedy, 1987) 

··2 i:(iay.t'iCdiiii .. ·-··Mice·-·--·-······· s··· ··· · · ·····o: o.o.-: o:Cii; o~ i: ·o.J; i~ ·3: ·1o: 3<>" · · · ·si&iiificiUiti)r.i.tci-easCJ ilvei-.wei&lii ·ai 3o · ·-· · · · · · · · · · · · · · ·- ·- ·- ·t~-c "Jh.-si-- · · · 
(Kennedy, 1987) 

--i4:.(J8y ·riCdiiii. ··---Mice-··-··--······ s··· · · · · · ··· -- ·-· · --· ·-· · · · · · ·3o· · ·- ·- ·- -· · · · · · -- ·- · · ·i.tci-wea ilvei-.wei.&lii;. · · · · ··· · · ·-- · · · ·· · ·· · · · · · ·· ·- · · · · · · · · · · · · · "Ht ·sw-si · · · · · 
when C8 was combined with an equal amount of 
nonadecaOuorodecanoic acid, a similar effect was 
produced 

~ , ·-·········································-···············································-······················································································· 
l? 9-dosc gavage Mice S 0.1, 1.0, 10 mglkg Weight loss, death in 10 mglkg females, increased liver HL 138-83 

·;;:"") weight at I and to mglkg 

- ·~ 
-~-

tr1 
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Rat s 0.1, 1.0, 10 mglkg Weight loss, increased liver weight in 10 mglkg males 

-· i4:dilr ·riCdiiiii · · ·-- iiAi ·- · · · · ·-· · · ·6 ·Maies- · · · ·······:iS% ·-reni>i;® ~iiii ·cs iui ilie. · · · · · · ·sii&liiir ·iiiciease<i ilvei-·w-eisliiS ro.liowin&· iii e. recovCiY- · · · · · · · · · i-il :s·6:6 i · · · · · · 
with a 2-wcek dispersing agent period ,. 
recovery period 

·····-~- ·---········----··-·----·························································---·····················-····-----·-·····----------·································· 
""i4-day 1eCding Rat S Males 30, 300 Decreased body weights at 300; increased liver weights at HL 326-95 

With a 56 day the end of the feeding period at 30 and 300 and on 

recovery period recovery days 7 and 28 (300 ppm only; elevated blood 
fluoride levels out to recovery day 7 (final day tested) 

.......................................................................................................... ---- ................... -.................. ---- ........ -- ................................. ··-- ··- ......... -........ ---· ...... -........ -- ...... -.......... -.................... -.. -- ..... -.-.----.--
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Study Type Species 

28-day feeding Rat 

Mice 

90-day feeding Rat 

90-day gavage Monkey 

Sex 
(#/acxldose) 

s 

5 

5 

2 

HAZARD CHARACfERIZATION FOR HUMAN HEALTH C8 EXPOSURE 
CAS REGISTRY NO. 3825-26-1 

Table 1-5 (Con't) 

SUMMARY OF SUBCHRONIC ORAL TOXICITY STIJDIES WITH C8 

Concentration 
(ppm unless specified) 

30, 100, 300, 1000, 3000, 10000, 
30000 

30, 100, 300, 1000, 3000, 10000, 
30000 

10,30, 100,300,1000 

3, 10, 30, I 00 mg/kg/day 

Results 

100% mortality at~ 3000; decreased body weights at~ 
1000 and 3000 for females; increased liver weight/body 
weight ratios at~ 30 for males and~ 300 for females 

· 100°/e mortality at~ 1000; deaths at~ 30; decreased body 
weights at ~ 30; cyanosis and muscle weakness at ~ 
3000; increased liver weight/body weight ratios at ~ 30; 
pan lobular diffuse hypertrophy of hepatocytes 

Decreased body weights at ~ 300; increased liver weights 
at ~ 300; panlobular diffuse hypertrophy of hepatocytes 
at ~ I 000 with males more affected than females; serum 
fluoride concentration increased 75 to 226 fold with 
higher concentrations observed in males 

100% mortality at~ 100; deaths at:;:: 30 (females only); 
decreased body weights at ~ 30; no signs of toxicity at 3 
mglkglday; dose dependent increases in serum and liver 
fluorine levels (no apparent sex difference) 

Reference 

(Griffith and 
Long, 1980) 

· "90-da)-.teecsiiia· ··· ··R&t · ·•····· -.ss· Mille:s··- · · · · · · · · · · ·· · · · ··c io; 3o; ioo · ·---- ·- ···· · · ··~t'Cdticeci"bixiiwel8iiat ioo; hlcieiliecrpaiitiiioyi coif··----· Weiki.ts: Y99iY--
with an 8-wcclc oxidase activity at:;:: 30 and transient increases at 10; 

recovery palmitoyl CoA oxidase activity returned to normal after 

period the 8 weeks of recovery; increased liver weights and 
hepatocellular hypertrophy at :;:: 10 which was reversible 
following the recovery period. Serum estradiol, 
testosterone and lutienizing hormone levels were not 
affected by dietary exposure to C8, while estradiol levels 
were slightly elevated at 100 ppm at week 5. 
The NOAEL = 100 ppm; the NOEL= I ppm 
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HAZARD CHARAClER.lZA 11v1,; rOR HUMAN HEAL 1li C8 EXPOSURE 
CAS REGISTRY NO. 3825-26-1 

1.2.b. Subchronic Inhalation Toxicity 

Similar to the oral toxicity studies, inhalation exposure to C8 produces reduced 
body weight, increased liver weights, increases in plasma enzymes indicative ofliver 
injury, and pathological lesions in the liver. Measurement of the blood fluoride levels 
(indicative of the presence ofC8) determined that the blood half-life ofC8 in the rat is 5-
7 days following inhalation exposure. 

Study Type 

10 exposure 
with a 42-day 

recovery 

Table 1-6 

SUMMARY OF SUBCHRONIC INHALATION TOXICITY STUDIES WI1H C8 IN THERA T 

Sex 
(#/sex/dose) 

20 

Concentration 

11,83 mglm3 

for 6 bow-s/day 

Results 
(mglkg) 

Dose related decrease in body weight, suppression 
of body weight maintained during the 42-day 
recovery period at 83; increaseJ plasma enzymes 
indicative of liver injury present up to 28 days 
following the last exposure; granular degeneration 
of hepatocytes; increased liver weights, no ocular 
effects were observed. 
The liver effects were not observed after 14, 32, or 
42 days of recovery. 

Reference 

HL253-79 

-------------------------·--·········----------·---3·---·-----·--·---------------------------------------·----···----------·-·--·-------· 10 exposure 24 I, 8, 84 mglm Deaths at 84; increased lung, liver and testes HL 205-81 

with an 84- for 6 bow-s/day weights, no ocular effects observed; increased (Kennedy, Hallet al., 
day recovery . plasma enzymes indicative of liver injury; 1986) 

increased liver weights at~ 8 mglm3
; panlobular 

and centrilobular hepatocellular hypertrophy and 
necrosis. 
The liver effects were reversible following a 28-
day recovery period. 
Dose related presence of C8 in the blood. which 
decreased with time during the recovery period but 
was still detectable after 84 days of recovery. 
NOAEL • 1 mglm3

·, although 13 ppm 
organotluoride was detected immediately following 
exposure to I mglm3 

1.2.c. Subchronic Dermal Toxicity 

The subchronic dermal toxicity ofCS has been studied in the rat and rabbit (see 
Table 1-7). Similar to the oral toxicity studies, dermal exposure to CS produces reduced 
body weight, increased liver weights, increases in plasma enzymes indicative of liver 
injury and lesions in the liver. Measurement of blood fluoride levels (indicative of the 
presence of CS) determined that the blood half-life of CS in the rat is S-7 days following 
dermal exposure. A comparison of the dermal exposure studies to the feeding studies 
leads to the conclusion that the rates of absorption of CS by these two routes are not 
significantly different. 

10 
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CAS REGISTRY NO. 3825-26-l 

Table 1-6 

SUMMARY OF SUBCHRONIC INHALATION TOXICITY STIJDlES WITH C8 IN TilE RAT 

Study Type Species Concet;~.tration 
(#/sex/dose) (mglkg) 

10 dose 15 Male Rats 20, 200, 2000 for 6 
with an 84 hours/day, S 

day recovery days/week 

Results 
(mglkg) 

Skin irritation at 2: 200; reversible reduction in 
body weight at 2: 200; increased plasma 
enzymes indicative of liver injury; increased 
liver weights at 2: 20; hepatocellular 
hyperttophy and necrosis at 20 ; no ocular 
effects observed 
The liver effects were generally reversible 
following a 42-day recovery period at:::;: 200. 
Dose related presence of C8 in the blood, 
which decreased with time during the recovery 
period but was still detectable after 42 days of 
recovery. 

Reference 

HL 589-80 
(Kennedy, 1985) 

· R.Biige:fuiae;.· · · ·· 4 R.ab6ru· · · · · · i oci: i cioo: 2600 · ·· · · · · i:Ciliii ·u; 4 <;t 4· ai ·2ooo: 3 · <>£ .. 4 · &i rooo. ·o ·or4· · · · · ·R1ker· L&bOiiiories: ·-· 

10 exposure 
with a 14 

day recovery 

(sex not at 100 Report 
specified) 09790AB0485, 

10 Rabbits 100 for 6 hours/day, 
5 days/week 

1.3. Developmental Toxicity 

Reversible reduction in body weight; Blood 
fluorine levels were 5.4, 6.8, 4.6 ppm for 
males and 10.1,12.l,and3.5 forfemalesat7, 
14, and 28 days of the study, respectively. 

March 15, 1981 

Developmental toxicity studies have been conducted in rats and rabbits (See 
Table I-7). The original developmental toxicity study in rats indicated that C8 might be a 
teratogen in rats. However, because the results were questionable, additional studies 
were conducted to clarify the result. The additional studies did not confirm the original 
result. Overall, CS is not considered to be uniquely hazardous to the conceptus. 

The two areas of question were apparent lens abnormalities and skeletal 
alterations. In the original study, the lens alterations consisted of the following: large 
lens cleft, dark streak running ~ to % of the way through the lens; or disorganized lens 
fibers. In the subsequent studies, the lens alterations were determined to be an artifact 
created in the lens during freehand sectioning. Processing Bouin's-fixed fetal heads that 
were trimmed on either side of the orbit, instead of through the center of the eye, 
essentially eliminated this artifact. Examination of the eyes of offspring using focal 
illumination, indirect ophthalmoscopy, and slitlamp microscopy were also used and did 
not detect any C8-related eye alterations. The skeletal alterations included ossification 
sites on the first lumbar vertebrae in rats and 13 ribs in rabbits. Both of these alterations 
are considered to represent stress-related changes indirectly related to CS-administration. 
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HAZARD CHARA•. ! ERIZ-A.TION FOR h'UMAN HEAL TII C8 EXPOSURE 
CAS REGISTRY NO. 3825-26-1 

Table I-7 

SUMMARY OF DEVELOPMENT AUREPRODUCTIVE TOXICITY STUDIES WITH C8" 

Species 
(#/dose) 

Concentration 

Rats 25, 50, 75, 100, 150 mglkg 
(# not specified) by gavage 

Results 
mgllcg 

Reduced maternal body weight gain and 
clinical signs of toxicity at 150; eye 
abnormalities at 25 and 150 

Reference 

3M Report M-601 
( 1981) 

-- · · · ·iS·Raisv ------ ·io<> DiSiki 'b:Y ·&avil&e- -- ·- ---- Miltern.ai<feailiS;<fCCiease<fmaiemarbO'd:Y- · · ·----- -- m.: r:si -------· 

100 mglkg by gavage 

weight gain; no developmental toxicity or (Staples, et al., 
abnormalities observed. 19 84) 

Maternal deaths, decreased maternal body 
weight gain; no alterations in postpartum 
viability, growth rate, or development. No 
ocular effects observed. 

------- -Rit5-- ---- · · · ·o:os: "i.s: so: Bo ilii!ki- ---- -M-ati=mai<feailiS-aiHo;cs· was ·not ___ --------------3M" R.ep<;n·-- · ·-
(#not specified) by gavage embryotoxic, no abnormal gross findings, 0681TR0110, 1981 

no malformationsd. Fetal lens findings were 
observed in all groups. Determined to be a 
processing artifact. No effect on ovaries, 
reproductive tract, male/female ratio, 
implantation sites, corpora lutea, or fetal 
weights. 

----------------------------------------------1··---------------------------------------------------------------------------Rats 0.14, 1.2, 9.9, 21 mglm Maternal deaths at 21; overt m.atemal HL 881-81 
by inhalation toxicity at 9.9; No teratogenic effects were (Staples, et al., 

observed in any of the exposed groups; 1984) 
embryo-fetal toxicity was observed at 21; 
processing artifacts were observed on lens'. 

·····is ·Ribt,1i5 • • · • • ·i .s: s: ·s<>Di8iici • • --• -- • • • • • • • aeaucea· Diaiem&rbO<fr ·wei8hi&iiiii ·ai so:---····· -3&ff>I-O<iuC:i • · · •• · 
by gavage C8 was not embryotoxic or teratogenicc Toxicity Sheet, 

May 24,1996 

L Pregnant rats were dosed by gavage on days 6-15 of pregnancy. Pregnant rabbits were dosed by 
gavage on days 6-18 of pregnancy. 

b. Sacrificed on Day 21 of gestation. 
c. Pups sacrificed on day 35 postpartum. 
d. A significantly higher incidence of the skeletal finding .. one sternabra.e missing'', occum:d in the high

dose group. 'Ibis was a minor skeletal abenation and was not considered a malformation in this study. 
Furthermore, the incidence of this finding did not differ from the control group or the 3 lower-level 
treatment groups. The incidences of skeletal findings associated with delayed ossification and nb 
aberrations were not different among the treatment groups and controls. 

e. There was a statistically significant increase in the incidence of 13 nbs in the high dose group and 13 
nbs spurred in the mid-dose group. While the findings are significantly greater in the treated animals 
than in the controls, they are not considered to be teratogenic: changes or malformations, rather they are 
considered to represent stn::sa-relatcd changes to compound administration. 
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HAZARD CHARACTERIZATION FOR HUMAN HEALTH C8 EXPOSURE 
CAS REGISTRY NO. 3825-26-1 

1.4. Reproductive Toxicity 

No information is available on the reproductive toxicity of C8 

I.5. Mutagerticity 

It has been demonstrated that C8 is not mutagertic in a variety of mutagenicity 
tests (See Table 1-9). 

Table 1-9 

SUMMARY OF MUTAGENICITY STUDIES WITH C8 IN 1HE RAT 

Study Type Study Description Results Reference 

-'Mut:ageiiic.iiY. assay····· A.Ssa"Yeifiii -s: "typiiimiiriilm. (tA.B3s: ··· · · · Neg.auve ·· · · · · ·· · · ·· · -· · · · · ·· · · · · ·· · · ·-Tinoo."aionencs;· · · · · 
TA1537, TA1538, and TA100) and S. LBI Project 20838, 
cerevisiae D4 yeast. with and without Feb. 1, 1978 
metabolic activation. (Griffith and Long, 

1980) 

·-· · · ·i;, "Vivo ·mouse··-···· 3 i:Diceisexwere·aosea·Witit. 2oo; 4·oo:-··--·Negative··-·---··-···········-········· coilwii H:8Z1Ci0n,· · ·· 
micronucleus 600, 800, and 1000 mg/kg and bone 17388-0-455, 

marrow was evaluated at 24, 48 and 72 May 16, 1996 
hours after dosing. 

·-····(jiiOCiosotna1······-~-yca·ror·8billtY·iO-~auce--·-·---·-·····Ne~;;c·------·····-···········-······()OrnlniiH:8i;tetOii.···· 

aberration chromosomal aberrations in CHO cells 17388-0-437, 
with and without metabolic activation. April 25, 1996 

·····MammaHan·ceii·····A.ssaieii.ror·c:ei.itrao.Srormatioiii>oU:nuai···w·;,;so"i'mi;iow·cYioioxicitY·····-····univers1t"Yat······ 
transformation assay and cytotoxicity in C3H lOTl/2 colony No evidence of cell transformation Minnesota Environ. 

cells. Path Lab, T2942, 
April9,1981 

!.6. Chronic Toxicity and Oncogenicity 

The chronic toxicity and oncogenicity of CS has been investigated in two 2-year 
feeding studies in rats (see Table 1-10). 
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HAZARD CHARAC !t.JH?' ATI-::>N FOR h"JMAN HEALTH C8 EXPOSURE 
CAS RE.G iS"lK x ·r.;u. _,rs2..:5-26-l 

Table 1-10 

SUMMARY OF CHRONIC TOXICITY AND ONCOGENICITY STIJDIES WITH C8 IN RATS 

#/sex/dose Concentration Results 
(mean daily intak:, rnglkglday) 

50 0, 30, 300 ppm Decreased body weight gain and food 
(0, 1.5, and 15 mg.'kg/day) consumption, increased ataxia. Decreased 

RBC counts, hemoglobin. and hematocrit 
values. Increased liver weights, liver cell 
hypertrophy, degeneration and necrosis. 
Not considered to be carcinogenic. 

Reference 

Riker Laboratory 
028lCROOl 
(Aprill981-May 1983) 

· ·· nn.wes· · --o: o:p-au-:rC(f:-3ooi)"piii. ···· · ····· ·· ·oeci-Wed bO<i'Y'We1ihi Piii a.na·rooc:r· ··-····-··(cook: ei&C i 994)----
consumption. Increased estradiollev-..:ls. DuPont MR.-5686 
Increased incidence of liver, Leydig cell and 
pancreatic aeinar cell adenomas. 

In the original study, in-life findings consisted of a dose dependent decrease in 
mean body weight gain and increase in food consumption in males, and a slight 
treatment-related increase in the incidence of ataxia in females. No increase in mortality 
was observed. C8-related hematologic alteration included decreased red blood cell 
counts, hemoglobin and hematocrit values observed at various times throughout the 2-
year test period. However, the decreases in erythrocyte counts were observed early in the 
study and did not progress into generalized anemia. Histopathologically, C8-associated 
alterations were observed in the liver. These changes were characterized by increased 
liver weights, hypertrophy, hepatocellular degeneration, and necrosis. As with the 
erythrocyte counts, the hepatic alterations were observed early in the study and showed 
little progression over the remainder of the 2-year study. The incidence of tumors was 
relatively low, and the types of neoplasms found were not different from the tumor 
profiles commonly observed in geriatric rats. Hepatocellular tumors were slightly 
increased in the 300 ppm males, however, not to the extent that would be expected 
considering the morphological evidence ofhepatocellular stimulation observed at the 1-
year necropsy. The incidence of testicular Leydig cell adenomas (0/50, 3/50, and 7/50 at 
0, 30, and 300 ppm, respectively) was suggestive of a compound-relaced effect. 
However, because the incidence was within the historical control range, it was not 
considered to be a compound-related effect. Based on the tumor incidence, types of 
tumors, time of tumor appearance, and the survival rate at the 2 year time point, the 
overall conclusion was that CS was not carcinogenic in the rat (Riker Laboratory, 
0281CR0012). However, in this original study, some of the pathological findings were 
equivocal (liver and Leydig cell tumors), even when evaluated by an outside laboratory, 
and therefore a second 2-year study was conducted to clarify some of these findings. 

The second study included many mechanistic endpoints to help determine the 
mechanism of tumor formation (DuPont MR.-5686, Cook, et al., 1994). In addition to the 
ad libitum control, a second control was pair-fed to the CS group. Peroxisome 
proliferation (B-oxidation activity) and cell proliferation (BrdU, 6-day osmotic pumps) 
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were measured in the liver and testis. Serum hormone levels (testosterone, estradiol, 
lutienizing hormone (LH), follicle stimulating hormone (FSH) and prolactin) were also 
measured. Interim sacrifices were performed at 3-month intervals as well as at 1 month. 
Increased relative liver weights were observed in the C8-treated rats. Hepatic 6-oxidation 
activity was also increased in the C8-treated rats at all time points. In contrast, hepatic 
cell proliferation was not significantly increased in the C8-treated group. C8 did not 
significantly alter the rate of Leydig cell B-ox.idation or Leydig cell proliferation. 
Moreover, the rate of 6-ox.idation in Leydig cells was approximately 20-times less than 
the rate ofhepatic 6-ox.idation, irrespective of treatment. Serum testosterone, FSH, 
prolactin, and LH levels were unchanged in the C8-treated rats when compared to the 
controls. There were, however, significant increases in serum estradiol levels in the C8-
treated rats at 1, 3, 6, 9, 12, 15, 18 and 21 months. Histopathological evaluation revealed 
compound-related increases in liver, Leydig cell, and pancreatic acinar cell tumors in C8-
treated rats. Based on the data, the Leydig cell tumors appear to be due to the 
combination of elevated estradiol levels and reduced prolactin levels. The pancreatic 
acinar cell tumors are related to an increase in serum cholecystokinin (CCK) levels. 

II. METABOLISM 

Numerous studies have been conducted investigating the excretion and disposition 
ofC8 in various species. Additionally, studies have been conducted with exposed 
workers at a manufacturing plant which produces C8. Sex and species differences have 
been noted, whereas reproductive status in females did not have an effect on excretion or 
disposition in rats. Rabbits (both sexes), female rats, and male hamsters rapidly excrete 
C8, while male rats and female hamsters excrete C8 more slowly. Mice (both sexes) 
excrete C8 even more slowly. C8 also has a long Yl-life in humans. Measurement ofC8 
blood levels in an exposed worker showed that the Yl-life in men is greater than 1.5 years. 

Il.l. Animal Studies 

The excretion and disposition of C8 has been investigated in rats, mice, hamsters 
and rabbits. Studies have also investigated the influence of route of exposure. These 
studies are summarized below. 

II.l.a. Male and female rats were administered radiolabeled C8 by intravenous 
injection. Females excreted essentially 100% of the administered dose by 24 hours, 
while males had excreted only 200/o of the administered dose. Radioactive tissue residues · 
were not detectable after 17 days in the females, while at 36 days males had 2.8% of the 
14C in the liver, 1.1% in the plasma and lower but detectable levels in other organs (Riker 
Laboratory drug Metabolism Report 1-20 (1980)). 

II.l.b. Sex differences in the excretion and disposition ofradiolabeled C8 were 
observed in a study of rats, mice, hamsters, and rabbits. Male and female animals of each 
species were dosed by gavage with 10 mglkg C8, and urine and feces were collected at 
24, 48, 72, 96, and 120 hours post-dosing. Animals were then sacrificed, and blood and 

IS 
EID080822 

~ 
) 
0: 
c:: c:: c c 
N 
.:::... 



HAZARD CHA.P.AC'TEFJZA TTON FOR HUMAN HEALTH C8 EXPOSURE 
o:: ...... .:: :.2-.:;~~ :-::.\' :-..:c ~::: -:s-I 

tissues were analyzed. The urine and feces of rabbits was also collected at 144 and 168 
hours post-dosing, and rabbits were sacrificed at 168 hours. 

The female rat and male hamster had excreted over 99% of the administered dose at 
the time of sacrifice. The male rat and the female hamster had excreted 39 and 60% of 
the administered dose, respectively, at the time of sacrifice. Both sexes of rabbits 
excreted the C8 as rapidly and completely as the female rat and male hamster. The male 
and female mice retained substantial amounts of the total administered radioactivity in 
their tissues at the time of sacrifice, only excreting 21% of the administered dose at 120 
hours post-dosing (HL 62-82) 

II.l.c. Cholestyramine, a non-absorbable anion-exchange resin, was demonstrated 
to protect rats from the acute lethal effect of C8 when administered within 2 hours of C8 
dosing (HL 828-81). 

A second study was conducted to investigate the effect of cholestyramine on the 
elimination of 14C-C8 (1 0 mglkg by gavage) from rats and mice (HL 405-82). Adult 
male rats and mice were given cholestyramine (1000 mglkg by gavage) 24 hours after 
dosing with 14C-C8. The cholestyramine did not enhance the elimination ofC8 via the 
feces, urine, or exhaled air. Similarly, Dowex~ Ion Exchange Resin was also able to 
reduce the acute lethal effect of C8. When rats and mice were given Dowex~ resin 24 
hours after dosirlg with CS no signs of enhanced elimination of C8, via the feces, urine or 
exhaled air, were observed (HL 405-82). 

To further investigate the use of cholestyramine to enhance C8 elimination, a third 
study was conducted in rats. In this study, rats were dosed with 14C-C8 (13.3 mglk:g, by 
iv.) and then were fed diets containing 4% cholestyramine for 14 days. The 
cholestyrarnine increased the elimination ofCS via the feces by 9.8 fold and decreased 
the concentration of C8 found in the liver, plasma, and red blood cells (Johnson, et al., 
1984). 

Il.1.d. A series of experiments was conducted to evaluate the uptake and clearance 
of C8 from the blood of male and female (pregnant and non-pregnant) rats following oral 
exposure, and inhalation exposure. 

The uptake and clearance of C8 from the blood of female rats following a single 
oral dose was rapid, with peak reached 1-2 hours post-treatment and virtual total 
clearance by 24 hours. A dose-response was demonstrated with no apparent changes in 
blood CS levels following multiple oral dosing. The slower clearance rate in male rats 
was demonstrated following a single oral dose. The same general statements apply 
following inhalation exposure. A single 6-hour inhalation exposure resulted in: peak 
blood levels within 1 hour after cessation of exposure; the material rapidly cleared from 
the blood; the number of exposures did not affect blood levels; and male rats cleared the : 
compound much more slowly. Pregnant and non-pregnant rats showed similar C8 blood ;:: 
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levels following either oral or inhalation exposure (HL 593-91). Specifics of the 
experiments are summarized below. 

II.1.e.1. Oral administration-Blood levels of C8 as a function of time post-dosing 
(female rats) 

C8levels of 14 ppm were seen 15 minutes following administration ofC8. These 
levels peaked at 30 ppm at 1-2 hours, dropped to 26 ppm by 8 hours, and to 0. 7 and 0.045 
ppm at 24 and 168 hours, respectively. C8 is absorbed and rapidly cleared from the 
blood of female rats given a single oral dose. 

II.l.e.2. Oral administration-Blood levels ofC8 as a function of dose (female rats) 

C8levels 30 minutes following administration of2.5- 150 mglkg ranged from 3 
-162 ppm. The same dose response was observed at 24 hours with blood levels ranging 
from 0.12 - 18 ppm. The response was linear. The level of C8 in the blood is directly 
related to the amount of C8 administered. 

II.1.e.3. Oral administration-Blood levels of C8 as a function of nwnber of doses 
(female rats) 

. 
Blood levels in female rats given 1 versus 11 doses of C8 were not considerably 

different. Concentrations at 1 S minutes following administration were 14 and 17 ppm for 
1 and 11 doses, respectively. At 30 minutes C8 concentrations were 16 and 25 ppm; at 8 
hours 26 and 13 ppm; at 24 hours, 0. 7 and 0.8 ppm; and at 168 hours, 0.045 and 0.10 
ppm for 1 and 11 doses, respectively. C8 does not appear to accumulate in the blood of 
female rats following repeated oral administration. The number of treatments does not 
appear to influence the C8 blood level. 

Il.1.e.4. Oral administration-Blood levels ofC8 following a single 25 mglkg dose (male and 
female rats) 

Time following single oral dose 
(houn) 
~ 

8 
24 
168 

Blood Levels of C8 (ppm) 
Male Rats Female Rats 

23 16 
63 26 
so 0.1 
23 0.04S 

C8 is retained in the blood of male rats to a greater extent than female rats. 

II.l.e.S. Inhalation exposure-Blood levels ofC8 as a function of time post-exposure (female 
rats) 

C8 levels of 96 p~m were observed 1 S minutes following a single 6-hour 
exposure to 10 mg C8/m . The level was maintained through 1 hour, fell to 
approximately 70 ppm at 8 hours,. 52 ppm at 24 hours, and dropped to 0.39 ppm at 168 
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hours post-exposure. This same general pattern was observed in rats exposed to either 
0.1 or 1 mglm3

• The lag phase seen following oral exposure was not observed here due 
to blood sampling following a 6-hour inhalation exposure (rather than a single dose at a 
given time). C8 is absorbed and rapidly cleared from the blood of female rats following a 
single inhalation exposure. 

II.l.e.6. Inhalation exposure -Blood levels ofC8 as a function of dose (female rats) 

Time following single 
inhalation exposure dose 

(houn) 
Yi 
2 
8 
24 

Blood Levels of C8 (ppm) 
Following exposure to C8 at 

·······------------3--····-··········-·3·········-··········~-
0.1 mglm 1 mglm 10 mglm 

2 7 109 
2 17 69 

0.85 4 71 
0.14 0.56 52 

The response is linear at 30 minutes. C8 blood levels are directly related to the 
amount of C8 inhaled. At the high concentration used, the clearance rate is somewhat 
slower than observed at the lower levels. This suggests massive overloads in the 
clearance system. 

.. II.l.e. 7. Inhalation exp<>sure -Blood levels of C8 following a single 6 hour 
exposure to 10 mglm3 (male and female rats) 

Time following single oral dose 
(hours) 

Yi 
2 
8 

24 

Blood Levels of C8 (ppm) ····-M"ileRiiS·------------Femilie-R&iS ______ _ 
137 109 
157 69 
182 71 
147 52 

C8 is retained in the blood of male rats to a greater extent than female rats 
following inhalation exposure. 

II.l.e.8. Oral administration-Blood levels ofC8 following a single 25 mglkg dose 
(pregnant and non-pregnant female rats) 

Time following single oral dose 
(hours) 
~ 
2 
8 

Blood Levels of C8 (ppm) 
Pregnant Rats Non-pregnant Rats 

16 10 
33 39 
26 31 

C8 clearance following oral dosing is similar in pregnant and non-pregnant 
female rats. 
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II.le.9. Oral and Inhalation exposure -Blood levels ofC8 as a function of number of 
exposure concentration (pregnant female rats) 

Time following single oral dose Blood Levels of C8 (ppm) 
of 25 mglkg Following · ·· · · · ·- ·· · · · ·· "(tioiiiSf · ·· · · · · · · · · · · · · ·· ·i ·exi>Osllie · · · · · · 6-exJ;Osw-es· · · · ·· ro·exi>OsUiCS · · 

Yz 18 12 12 
2 39 37 15 
8 31 nd" 11 

24 2 nd 1 

Time following single inhalation Blood Levels of C8 (ppm) 
exposure to 10 mglm3 Following ·-------· · · · ·· -·{hoW:Sf··· ·· · ····· --------····rexP<>sW:C ---------- · · · ··"io-eiposures ·· · ··· · 

Yl 77 53 
2 90 nd 

a. nd = not dorie 

When comparing the C8 levels seen at 2 and 8 hours, following 10 consecutive oral 
doses, there appears to be a lowering of the C8 blood levels. Blood levels following 1 or 
10 consecutive inhalation exposures (6 hours/day) were not different. C8 does not appear 
to accumulate in the blood of pregnant rats following repeated oral or inhalation 
exposures. 

II l.f. The ability of 14C-C8 to transfer through the placenta was investigated in rats 
(HL 61-82). A single dose of 10 mglkg 14C-C8 was administered to pregnant rats on the 
19th day of pregnancy. Maternal blood and placental levels of 14C-C8 increased between 
2 and 4 hours post-dosing, and decreased between 4 and 8 hours post-dosing. 

Time following single oral dose Levels of CS 
of 10 mglkg 

·················································&tiier.oai··-··············-·······ifetai·········-··· 

(houn) (J.lg equivalents/mL blood) (f.Lg equivalents/mL tissue) 
2 12 0.7 
4 20 3 
8 12 3 

11.2. Human Exposure 

Determinations of organic fluorine blood levels in workers exposed to C8 in an 
industrial environment were performed. Approximately 90% of the organic fluorine was 
composed of the C8 anion. The highest levels were found in workers with the longest 
work history in fluorochemical production. The majority of the values remained at 
approximately the same level throughout the 2 Y-1 year monitoring period. Monitoring of 
C8 blood levels of a worker who was removed from the fluorochemical production site 
due to high C8 blood levels (70 ppm) suggests that fluorochemicals are very slowly 
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eliminated. From this limited data it is hypothesized that the Yl-life of C8 is 1.5 years in 
men (Ubel, et al., 1980). 

Group 

Normal human sera 
Industrial controls 

Laboratory personnel 
(>20 yean exposure) 

Plant workers 

Number analyzed 

from published literature 
4 
8 

49 

III. MECHANISMS OF ACTION 

Blood Organic Fluorine Levels 
(ppm) 

0.01-0.13 
0.01-0.08 
0.04-2.00 

1.00-71.00 

C8 is not metabolized in rats. C8 produces hepatomegaly, induces hepatic 
peroxisomes in mice and rats, and has been shown to produce hepatic, Leydig cell, and 
pancreatic acinar tumors in a 2-year feeding study in rats. The male rat is more 
susceptible to the toxic effects of C8 than the female rat, presumably due to the longer Yl
life in males. Short-term studies have been conducted investigating the mechanisms of 
action responsible for the various effects. 

III.1. Investigation of C8s' Effect on the Liver. 

III.1.a. Because C8 had been shown to induce a striking hepatomegaly in rats, a 
study was conducted to investigate the hepatic biochemical and morphological changes 
associated with C8-induced hepatomegaly in rats (Pastoor, et al., 1987). In this study 
male rats were dosed daily for 1, 3, or 7 days with SO mg CS/kg body weight by 
intragastric intubation. The total cytochrome P450 content and activity ofbenzphetamine 
N-demethylase was increased in the livers of C8-treated rats, indicating the proliferation 
of smooth endoplasmic reticulum. In contrast, the soluble, cytoplasmic enzymes, 
glutathione S-transferase and UDP-glucuronyltransferase, were unaffected. Camitine 
acetyltransferase activity was disproportionately increased relative to camitine palmitoyl 
transferase activity, confirming the predominant proliferation ofperoxisomes versus 
mitochondria. Electron microscopy confirmed the proliferative response of the 
endoplasmic reticulum, peroxisomes, and microsomes in the livers of the C8-treated rats. 
This study also demonstrated that C8 does not possess hypolipidemic activity. 

m.t.b. C8 increased serum estradiol concentrations in 2-week gavage studies, 
and feeding studies at various time points up to 2 years. This was accompanied by 
increases in liver weights, and hepatic ~-oxidation activity (Cook, et al., 1992; Cook, et 
al., 1994). Since peroxisome proliferators induce both ~-oxidation activity and 
cytochrome P450 enzymes, an investigation was conducted to determine ifCS increases 
serum estradiol levels by stimulating aromatase activity (Liu, et al., 1996a). Fourteen 
days of treatment with up to 40 mg C8/kglday produced dose-dependent increases in liver 
weights, serum estradiol, and hepatic aromatase activity. A significant linear correlation 
was established between estradiol and hepatic aromatase activity. In vitro experiments 
using cultured hepatocytes suggest that the increase in serum estradiol is at least partly 
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due to a direct effect on the liver to increase synthesis of estradiol through induction of 
aromatase cytochrome P450 in the endoplasmic reticulum. 

III.2. Investigation ofC8s' Effect on Testicular Leydig Cells 

Because C8 produced an increased incidence of testicular Leydig cell tumors in a 
2-year feeding study in rats, and because C8 was negative in short-term tests for 
genotoxicity, a non-genotoxic (hormonal-mediated) mechanism for tumor formation was 
investigated. The studies summarized below support a hormonally-mediated mechanism 
of Leydig cell tumorigenesis: C8 produces an increase in hepatic aromatase activity, 
which elevates serum estradiol concentrations, which in tum modulates growth factors in 
the testis, which results in tumor formation. 

III.2.a. Fourteen days of treatment with up to 50 mg CS/kgld.ay produced dose
dependent increases in hepatic ~-oxidation activity, and serum concentrations of 
estradiol, and decreases in serum testosterone concentrations, body weights, and relative 
accessory sex organ weights in male rats (Cook, et al., 1992). Challenge experimertts, 
using human chorionic gonadotropin (hCG), gondaotropin-releasing hormone (GnrH), or 
naloxone challenges, suggest that the decrease in testosterone may be due to a lesion at 
the level of the testes, due to a decrease in the conversion of 17a-hydroxyprogesterone to 
androstenedione. 

m.2.b. Using in Vitro, in vivo and ex vivo studies, CS was examined for its ability 
to directly affect Leydig cells in vitro using isolated Leydig cells from untreated rats, and 
ex vivo using Leydig cells isolated from CS-treated rats. Additionally, the ability ofCS to 
affect testicular interstitial fluid hormone levels and induce aromatase activity was 
investigated (Biegel, et al., 1995). The in vitro studies demonstrated that CS directly 
inhibits testosterone production, while the ex vivo studies demonstrated that this 
inhibition is reversible. In the in vivo study, serum and testicular interstitial fluid 
estradiol were increased and testicular interstitial fluid transforming growth factor a were 
increased. Additionally, hepatic aromatase activity was increased while aromatase 
activity levels were not affected in the testis, muscle, or fat. These data suggest that the 
increases in estradiol levels are primarily due to increases in aromatase activity. 

111.2.c. Previous studies with CS showed a direct effect on Leydig cells to alter 
steriodogenesis. It was therefore proposed that peroxisome proliferators, in general, may 
directly affect Leydig cell function to produce Leydig cell tumors. A study investigating . 
whether several peroxisome proliferators (including CS), directly affect Leydig cell 
function in vitro was conducted. This study showed that peroxisome proliferators, as a 
class of compounds, directly modify the steroidogenic function ofLeydig cells in vitro. 
This also suggests that compounds which directly affect Leydig cell function in vitro may 
also induce Leydig cell tumors in vivo (Liu, et al., 1996b ). 

21 EID080828 

~ 
tc 
0 
0 
0 
0 
w 
0 



~_A.Zfo..;'"?.I:"• C"HA"t;..&t~FJ:Z,t. ~':}~ •FR !-.-:n~t..C.J·.; HEf-.1.. ;""f:f C8: fXPOSURE 
CAS REGISTRY NO. 3825-26-1 

III.3. Investigation ofC8s' Effect on the Pancreas 

Several peroxisome proliferators have been shown to produce pancreatic acinar 
cell hyperplasia/adenocarcinomas in 2-year feeding studies, including C8. Therefore, in 
vitro and in vivo investigations ofC8's (in vitro only) and Wyeth-14, 643's (a model 
peroxisome proliferator) mechanism of tumorigenesis in the pancreas were conducted. 
These mechanisms include cholecystokinin receptor agonism (CCKA) trypsin inhibition, 
alterations in gut fat content, cholestasis and altered bile flow/composition. All of these 
mechanisms enhance pancreatic growth either by binding to the CCKA receptor or by 
increasing plasma CCK levels. C8 did not bind directly to the CCKA receptor and it 
failed to inhibit trypsin, a common mechanism for increasing plasma CCK levels. In vivo 
studies with Wyeth-14, 643 suggest that these peroxisome proliferators produce 
pancreatic tumors by cholestasis, which may be responsible for the decrease in bile acid 
output which contributes to the increase in plasma CCK levels. Therefore, for Wyeth-14, 
643 (and perhaps C8), the pancreatic tumors may be secondary to hepatic cholestasis 
(Oboum.. et al., 1997). 

IV. CLINICAL REPORTS OF HUMAN EXPOSURE 

IV.l.a. Health screening examinations were offered to employees of a 3M plant that 
produced C8, as well as other fluorochemicals. No health problems related to exposure 
were encountered among those examined. Additionally, no relationship was observed 
between deviations from normal laboratory test results and blood levels of organic 
fluorine (the liver enzyme SGGT was the most frequently encountered test result 
exceeding the normal range. C8 exposure levels ranged from 0.03 to 7.6 mglm3 (Ubel, et 
al., 1980). 

IV.1.b. A study was made of Washington Works employees potentially exposed to C8. 
Results ofblood chemistry testing (SOOT, LDH, AP, and bilirubin) indicated no 
conclusive evidence of an occupationally related health problem among workers exposed 
to C8 (Fayerweather, 1981 ). 

IV.1.c. Although C8 is the major organofluorine compound found in humans, little 
information is available concerning human responses to C8 exposure. Therefore, a study 
was conducted among 115 workers exposed to C8 occupationally (serum fluorine levels 
varied between 0 and 26 ppm, with a mean of3.3). In an examination of the cross
sectional associations between C8 and hepatic enzymes, lipoproteins, and cholesterol, 
there was no significant clinical hepatic toxicity of the C8 levels observed in this study 
(Gilliland and Mandel, 1996). Serum C8levels were positively associated with estradiol 
and negatively associated with free testosterone and not associated with luteinizing 
hormone. The negative association between testosterone and C8 was stronger in older 
men. Thyroid stimulating hormone and C8 were positively associated. Prolactin and C8 
were positively associated in moderate drinkers. The effect of adiposity on serum 
glutamyl oxaloacetic acid and glutamyl pyruvic transaminase decreased as C8 increased. 
The induction of ganuna glutamyl transferase by alcohol was decreased as C8 increased. 
The effect of alcohol on HDL was reduced as C8 increased. A positive association 
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between hemoglobin, mean cellular volume, and leukocyte counts with C8 was observed. 
These results suggest that C8 affects male reproductive hormones and that the liver is not 
a significant site oftoxicity in humans at the C8 levels observed in this study. However, 
C8 appears to modify hepatic and immune responses to xenobiotics (Gilliland and 
Mandel, 1993). 

V. EPIDEMIOLOGY 

V.l.a. A retrospective cohort mortality study was made of employees at a 3M plant 
where C8 and other fluorocompounds are manufactured. Records on 4218 employees 
were reviewed. Only those who worked for 6 months or more (3688 workers) were 
included in the mortality follow-up. Of the 180 known deaths, 177 death certificates 
were obtained. Overall the number of deaths was significantly less than expected. The 
observed-to-expected ratio for cancer deaths was 1.0 (Ubel, et al., 1980). 

V.l.b. In a retrospective cohort mortality study, a relationship between mortality 
and employment at a plant where C8 and other fluorocompounds are manufactured were 
investigated (Gilliland and Mandel, 1993). The cohort consisted of2788 male and 749 
female workers employed between 1947 and 1983. The all-causes standardized mortality 
rate (SMR) was 0.75 for males and 0.77 for females. There was no significantly 
increased cause-specific SMR for men or women. The SMR.s for prostate cancer were 
2.03 in the exposed group and 0.58 in the not-exposed group. In the exposed group there 
were 4 observed and 2 expected deaths from prostate cancer. Among men, 10 years of 
employment in C8 production was associated with a significant 3-fold increase in 
prostate cancer mortality when compared to no employment in production. Given the 
small number of prostate cancer deaths and the natural history of the disease, the 
association between production work and prostate cancer must be viewed as hypothesis 
generating and not over interpreted. If the prostate cancer mortality excess is related to 
C8, the results of this study and other clinical studies suggest that C8 may increase 
prostate cancer mortality through endocrine alterations. 

VI. DISCUSSION OF ENDPOINTS 

VI.1. Discussion of Target Organs 

The primary target organ for C8-induced toxicity is the liver in mice, rats, and 
dogs, regardless of route of exposure. The hepatotoxicity manifests as increased liver 
weights, hepatocellular hypertrophy, liver degeneration, increases in liver enzymes, 
necrosis of the liver, and induction ofperoxisomes (rats and mice only). Many of these 
effects were demonstrated to be reversible when animals were provided with a recovery 
period. Evidence of hepatotoxicity was not evident in studies in monkeys or humans. 

In contrast with the rodent, the target organs in the monkey were the 
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gastrointestinal tract and the reticuloendothelial system (Griffith and Long, 1980). While 
the liver does not appear to be a primary target organ in humans, exposure to C8 appears 
to modify the hepatic and immune response to xenobiotics (Gilliland and Mandel, 1996). 

VI.2. Discussion ofDifferences in Species-Specific Sensitivities 

The induction of peroxisome proliferation by xenobiotics is generally determined 
as an increase in the activities of certain peroxisome-specific enzymes, or as an increase 
in the numerical or volume density of peroxisomes in the affected organ. Peroxisome 
proliferation is associated with: increases in number and volume of peroxisomes; an 
increase in DNA synthesis and liver growth; and liver, Leydig cell, and pancreatic acinar 
cell tumors. The phenomenon of peroxisome proliferation is not uniform across all 
species. While rats and mice are particularly sensitive to this phenomenon, guinea pigs, 
cats, dogs and primates (including man), are predominantly non-responsive. 

VI.3. Tumors Associated with C8 in the Rat 

C8 has been demonstrated to be a peroxisome proliferator in the rat. C8 exposure 
in the rat was found to be associated with tumors in the liver, Leydig cell, and pancreatic 
acinar cell. Peroxisome proliferators, in general, were initially recognized to be 
associated with hepatocarcinogenesis in rats. However, more recently peroxisome 
proliferators have been associated with the induction of a triad of tumors in rats: liver, 
Leydig cell, and pancreatic acinar cell. Hyperplasia of these cell types is typically 
observed prior to, and along with, the OCCUlTence of neoplasia. Several known 
peroxisome proliferators (clofibrate, HCFC-123, methylclofenapate, and Wyeth-14,643) 
are reported to induce this triad of tumors in rats. Hence, this tumor profile appears to be 
common phenomenon for at least a subset of compounds that are peroxisome 
proliferators. 

VI.3.a. Significance of C8-Induced Rodent Tumor to Hmnan Risk 

VI.3 .a.1. Liver Tumors 

The abundance of data indicates that there is a hepatocarcinogenic hazard of 
peroxisome proliferators to responsive species (rats and mice) in chronic studies, whereas 
the carcinogenic hazard to non-responding species, such as humans, is clearly · 
questionable. The epidemiology data, albeit limited, strongly support that the relevance 
of the hepatocarcinogenic effects of C8 and other peroxisome proliferators for human 
hazard assessment should be considered negligible. 

VI.3.a.2. Leydig Cell Tumors 

Leydig cell hyperplasia and adenomas are commonly observed in laboratory rats. 
The incidence of spontaneous Leydig cell adenomas in Crl:CD®BR rats ranges from 
approximately 0-12% by 2 years of age, and ranges from approximately 64-100% in 
F344 rats. In contrast, the rate in humans has been reported to be approximately 0.4 per 
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million (0.00004%). Although a direct comparison is somewhat tenuous, the data 
suggest a substantial difference in the susceptibility of rodents and humans to Leydig cell 
tumorigenesis. This is supported by epidemiology data from compounds that clearly 
produce Leydig cell tumors in rodent studies but are commonly ingested by humans and 
are not associated with Leydig cell tumorigenesis in humans. 

C8 and other peroxisome proliferators do not produce increases in peroxisomes in 
Leydig cells and are hypothesized to produce these tumors via a different mechanism 
than the liver tumors. The mechanism of tumorigenesis is not completely understood, 
and therefore relevance to humans can not be completely ruled out. However, it is 
known that non-genotoxic compounds (such as C8) produce Leydig cell tumors by 
altering the endocrine system. Therefore, a threshold for tumorigenesis is expected. If 
this is the case, use of a margin of safety approach is appropriate for the quantitative 
dose-response assessment. It is important to consider the slope of the dose-response at 
the low end of the observed range in determining an acceptable margin of safety. 

VI.3.a.3. Pancreatic Acinar Cell Tumors 

C8 and other peroxisome proliferators do not produce increases in peroxisomes in 
the pancreas and are hypothesized to produce these tumors via a different mechanism 
than the liver tumors. The mechanism of tumorigenesis is not understood, and therefore 
relevance to humans can not be completely ruled out. However there is a growing weight 
of evidence that the pancreatic acinar cell tumors are hormonally mediated, therefore they 
should be treated similarly to peroxisome-proliferator-induced Leydig cell tumors. 

VII. SUMMARY 

C8 has moderate acute oral toxicity with LDso·s ranging from 178 mglkg in male 
guinea pigs to 680mglkg in adult male rats. An aqueous paste of C8 produced mild to 
moderate dennal irritation in rabbits and clinical signs of toxicity were observed at doses 
as low as 1000 mglkg. Instillation of solid C8 into the rabbit eye produced moderate 
corneal opacity, iritis, and conjunctivitis. These ocular effects gradually receded. C8 has 
high acute inhalation toxicity with a 4-hour ALC of 0.8 mg!L in the rat. Subchronic 
inhalation exposure to C8 produced reversible liver effects at concentrations as low as 8 
mglm3 (measured as 7.6 mglm3

). Oral and skin absorption subchronic studies confirmed 
the hepatotoxicity of C8 in the rat. In chronic feeding studies in rats, C8 produced an 
increased incidence of tumors in the liver, pancreas, and testis. C8 was found not to be a 
developmental toxic or mutagenic in several tests for mutagenicity. 

The relevance to human health of tumors induced by peroxisome proliferators in 
rodents has been the focus of several investigators. Regarding the liver, there is a strong 
association and probable link between peroxisome-proliferator-induced liver growth and 
the subsequent development of rodent liver tumors. A combination of in vivo and in vitro 
studies as well as epidemiology data, has led several investigators to conclude that 
humans appear to be insensitive or unresponsive to peroxisome-proliferator-induced 
hepatic effects, and therefore these nongenotoxic agents-pose little or no 
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hepatocarcinogenic hazard to humans. Evidence is also accumulating that the initiating 
events, which.lead to the development of Leydig cell and pancreatic acinar cell tumors 
are from changes in the liver. These hepatic changes appear to alter the hormonal control 
of the testis and pancreas. Although these relationships need to be confirmed, it is likely 
that these extrahepatic tumors pose little or no carcinogenic hazard to humans. 
Additionally, programs monitoring the health of C8-exposed workers and retrospective 
cohort studies of workers exposed to C8 provide no evidence of an association between 
C8 exposure and adverse human health effects. 

Of primary concern in humans is the slow clearance of C8 from human blood, the 
opportunity for exposure in the work place, and the moderate-high acute toxicity, 
regardless of route of exposure. 
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Purpose: 

Scope: 

DRAFT 

Proposal to Conduct a 
General Human Health and Environmental Effects 

Risk Analysis on C-8 

The purpose of this project is to evaluate the risks to human health and the 

environment from exposure to C-8 during manufacture, transport, product use, 

and disposa! of C-8. The analysis will be conducted in a fashion that will provide 

semi-quantitative estimates of risks so that exposures yielding the highest risks 

can be identified and recommendations on reducing these risks can be 
developeJ. Risks from manufacture, transport and product use will developed in 

a way that will facilitate future comparisons of risks estimated for potential C-8 

alternatives. The project will be conducted in three parts. The first two will be 

conducted in parallel, in which human health and ecological risks will be 

characterized. The final part will develop conclusions on exposures that 

contribute the highest risks so that recommendations for risk management 

strategies and alternatives can be developed. The projecfis estimated to take 12 

months to complete from the time of initiation. The Exposure analyses listed 

below will require collaboration with appropriate plant personnel. (The dates 

presented assume a Feb. 1, 1997 SSU approval date.) 

I. Human Health Risk Time Line 
4/18/97 

Est. Cost($) 
8000 A. Hazard Identification 

Hazards to human health will be reviewed and summarized in this section. The 

critical toxicity endpoints of relevance to human health risk will be identified and 

potential dosimeters to be used for interspecies extrapolation of risk will be discussed. 

The Haskell toxicity summary will be updated as part of this task. 

B. Dose-Response Analysis 9130197 43,200 

The dose-response characteristics of C-8 will be evaluated. This may include 

conducting benchmark dose analyses to identify n<H)bserved adverse effect levels 

where necessary. Appropriate dosimeters for interspecies extrapolation will also be 

developed based on the likely mode of action. The pharmacokinetics of C-8 will also 

be reviewed. If possible, rudimentary physiologically-based pharmacokinetics 

approaches will be developed to facilitate interspecies extrapolation of risk. Risks vs. 

dose relationships will be developed in this phase 

C. Exposure Analysis 9/30197 16,000 

Reasonable exposure scenarios for C-8 will be developed. This are likely to include 

airbome, drinking water, dermal, and other oral ingestion pathways. Intake rates and 

durations of exposure will be developed. Haskell will work with an assigned person(s) 

from the plant site to help characterize these exposure pathways for manufacturing, · 

transport. product use, and waste disposal operations. The business will provide 

Haskell with data on concentrations of C-8 in the affected media (air, water, soil). 

These data will be tabulated. Monte Car1o techniques may be used to calculate 

expected upper confidence limits for these exposures, depending the availability of 

data. The cost associated with this task indude only Haskell personnel time. 

D. Risk Characterization 12115197 16,000 

Risks will be summarized according to the major routes of exposure (air, water, 

dermal, other oral) for each C-8 application (manufacture, transport. product use, 

disposal). The risks will be characterized by comparing the likely exposure 

concentrations to the dose-response relationshilf; This method is generally referred 
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to as a Margin of Exposure. The characterization will provide the risk manager with 
information that will help identify the operations and exposure pathways that present 
the highest risk. The characterizations will also enable future comparisons to be 
made of potential risks posed by C-8 alternatives. 

II Ecological Effects 
A. Hazard Identification 
B. Dose-Response Analysis 
C. Exposure Analysis 
D. Risk Characterization 

Ill. Recommendations on Risk Management Strategies and Alternatives 
12/15/97 4800 

This section will evaluate collectively the risks identified to human health and 
ecological receptors. Based on these analyses, recommendations will be made as to which 
operations could be targeted to reduce the largest risks for the least cost. This will be a very 
subjective exercise (narrative) and will require some input from the plant people. 
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TO: 7 addressees 

CC: 3 addressees 

I N T E R 0 F F I C E M E M 0 R A N D U M 

Date: 09-Jun-1997 09:32am EDT 
From: DANIEL A. WEBER 

WEB ERDA 
Dept: ENGINEERING POLYMERS 
Tel No: 8-863-4415 

Subject: EPA REGION III ECOSYSTEM ASSESSMENT OF DRY RUN CREEK 
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FYI, 

THIS MORNING, WOODY IRELAND AND I MET WITH SARA CASPAR (REGION III 
EPA, PHILADELPHIA} FOR ABOUT A HALF HOUR TO REVIEW HER PLANS TO OBTAIN 
SAMPLES NEEDED TO CONDUCT AN ECOLOGICAL RISK ASSESSMENT OF THE DRY RUN 
CREEK. THE PURPOSE OF THIS ASSESSMENT IS TO LOOK FOR POTENTIAL 
CONTAMINATION IN THE DRY RUN CREEK DRAINAGE AND IDENTIFY POTENTIAL 
TOXINS WHICH MAY BE RESPONSIBLE FOR THE OBSERVED DECLINE AND 
PHYSIOLOGICAL ABNORMALITIES IN CATTLE WHICH USE THE DRY RUN CREEK AREA 
AS A SOURCE OF WATER AND FOOD. 

SARA AND A TEAM OF 4 TO 5 PEOPLE WILL BE IN THE DRY RUN CREEK AREA 
FROM TODAY THROUGH FRIDAY TO COLLECT SAMPLES FOR THE RISK ASSESSMENT. 
SOME SAMPLES WILL BE TAKEN ON DUPONT PROPERTY AND SARA MENTIONED THAT 
WE WOULD RECEIVE A COPY OF THE DATA RESULTS. (AS AN ASIDE, SHE ALSO 
PLANS TO SEND US SOME INFORMATION ON RESULTS OF COW TISSUE ANALYSES 
PERFORMED AT MICHIGAN STATE.} 

• SARA PROVIDED HE A COPY OF A DRAFT WORK PLAN FOR COLLECTING SOIL, 
SEDIMENT, WATER AND BIOTA (ANIMAL SPECIMENS) FROM THE DRY RUN CREEK. 
A COPY OF THIS WORK PLAN HAS BEEN SENT TO THE ADDRESSEES AND CONTAINS 
ADDITIONAL INFORMATION NOT SUMMARIZED IN THIS NOTE. 

BASED ON OUR DISCUSSIONS THIS MORNING WITH SARA AND A REVIEW OF THE 
DRAFT WORK PLAN, LISTED BELOW ARE THE TYPES OF SAMPLING WHICH WILL BE 
PERFORMED. VARIOUS TOXICITY ASSESSMENTS AND ANALYSES WILL BE MADE ON 
THESE SAMPLES. NOT ALL SAMPLES WILL BE TAKEN FROM DUPONT PROPERTY AND 
EXACT SAMPLING LOCATIONS HAVE NOT YET BEEN DETERMINED. 

- OBTAIN FIVE SEDIMENT AND SURFACE WATER SAMPLES FOR TOXICITY 
TESTING. 

- FATHEAD MINNOWS, EARTHWORMS AND "HYALELLA" TO BE 
USED FOR TOXICITY TESTING. 

- PERFORM BENTHIC SURVEYS WHERE SAMPLES ARE TAKEN. 

- PERFORM ELECTROSHOCK FISH SAMPLING FOR TISSUE ANALYSIS AT SURFACE 
WATER SAMPLING LOCATIONS. 

- OBTAIN FROG EGGS FOR ANALYSIS OR LIVE ADULT FROGS FOR BREEDING. 

- COLLECT GRASS SAMPLES FOR ANALYSIS. 

- COLLECT SMALL ANIMALS (DEER MOUSE AND MEADOW VOLE IMPLIED BASED ON. 
WORK PLAN) FOR TISSUE ANALYSIS. EXAMINE JAW BONES AND TEETH FOR 
0 I SCOLORA TI ON. 

- USE DATA OBTAINED ABOVE AND APPLY TO A FOOD CHAIN MODEL TO ASSESS 
POTENTIAL HEALTH EFFECTS ON A ROBIN, REO-TAILED HAWK, AND RED FOX. 
SARA INDICATED THERE WOULD BE AN ATTEMPT TO CATCH THESE ANIMALS BUT 
I DIDN'T SEE THIS MENTIONED IN THE WORK PLAN. 

THE WORK PLAN CONCLUDES WITH A LIST OF 17 TESTABLE HYPOTHESES, OR 
QUESTIONS, WHICH THE STUDY IS DESIGNED TO HELP ANSWER. 

DAN 
EID017891 
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Potesta & Associates, Inc. Telephone: (304) 357-4990 

Engi71-eer~ and Environmental Consultants Fax: (304) 357-4988 
tTaiveuity of Ch.arle•ton, Cos Hall, 2300 Mac:CorlJe Avenue S.E., Charlnton, WV 25304 

July 28, 1997 •.:·::;r ,, ... C::))."', 

~ NCT llEMOV~ 

Mr. Daniel Weber 
Senior Engineer 
E.I. DuPont DeNemours and Company 
Washington Works, Building 1 
P.O. Box 1217 
Parkersburg, West Virginia 26102 

Dear Mr. Weber: 

RE: Response to Affiliated Construction Trades Foundation comments on the 
Dupont, Dry Run Landfill Permit Application, For Use at Public Hearing. 

I was asked to offer my thoughts on the four comments made by the Affiliated Construction 
Trades Foundation regarding the Dry Run Landfill draft permit These comments are offered 
without researching the specific federal and/or state statute or regulation, and are intended to be 
general in nature. My first thought is that DuPont should not attempt to respond to these questions 
at the hearing, but let the agency answer them. These are accusations that challenge the agency's 
integrity, which will be addressed in the agency's fonnal response to comments. 

COMMENT 1 

The draft allows for new landfill on top of existing. The existing landfill must be closed in 
accordance with state regulations, and state should not allow a landfill on the area, which is already 
impacted as is indicated by the elevated fluoride levels. 

The facility has not been closed out, a new cell is being added. The state has allowed "pig$)' 
backing .. of a new cell on or against an existing cell in other cases. There is no prohibition against 
it. The director is given a great deal of flexibility to control industrial wastes. The code and the 
regulations allow best engineering judgements to be made on facilities such as this. The existing 
area has been covered and graded and has an excellent stand of vegetation. It is not an open hole that 
encourages the infiltration of rainwater, which results in leachate fonnation. As the new cell 
expands the leachate collection system will serve the same purpose as a liner system. The Division 
of Environmental Protection (DEP) has approved the use of this system for future groundwater 
protection, so it should serve as an adequate cap of the old facility. The only negative issue here is 
the 10 years it will take to cover the old facility with the new cell and associated impervious layer. 
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Mr. baniel Weber 
Page 2 
July 28, 1997 

If I understand the facts correctly, the fluoride value in the groundwater was a one time 
occurrence. The regulations specify what a facility is to do when monitoring wells show elevated 
levels. I would assume that the agency and the company are following the procedures as required. 
If elevated fluoride levels are shown to be a problem, the appropriate action will be taken. 

Act is encouraging DuPont to move to a "green fields" site for the new cell. The agency 
should encourage the use of those existing industrial sites to the degree possible. The waste should 
logically be in the same place to affect the best control possible. 

COMMENI2 

Additional treatment ofleachate to meet water quality limits. 

The available information on quality of the discharge into Dry Run is based upon the quantity 
and quality of the leachate, as well as the efficiency of the existing treatment system. Those 
performance levels cannot be used to estimate the effectiveness of the new system. The new system, 
with its larger area and baffied aeration area, is expected to have higher removal efficiencies. In the 
event that the limits cannot be met, DuPont can either truck the leachate to their plant on the Ohio 
River (I assume they have a permit modification in place to allow this) or add additional treatment 
to the existing site. There is no proof that the new system will not meet the limits. The bottom line 
is DuPont will have to meet them or apply to Environmental Quality Board (EQB) for a variance for 
Dry Run. It is a compliance issue if they fail to meet the limits. 

COMMENT3 

Limits for fecal coliform, boron and formaldehyde. 

The director must first determine that these materials are, or may be, discharged at a level 
to contribute to an excursion of the water quality standards. The director or his representatives have 
reviewed the information and determined that they do not need to be limited at this time. The 
agency should evaluate the effectiveness of the new system and. if additional limits are n~ed, 
modify the permit accordingly. There are no water quality standards promulgated by the EQB for 
boron or formaldehyde. EPA suggested ambient goals are not regulations until adopted by the EQB. 
The inclusion of these as limits are discretionary on the part of the agency. They can be added if 
they are felt to be a problem. 

COMMENI4 

WET testing on a continuing basis. 

Potesta & Associates, Inc. 

EID052804 

( .. 
c: 
c: c: 
t-. 



Mr. Daniel Weber 
Page 3 
July 28, 1997 

The agency is requiring the initial whole effluent toxicity (WET) testing on the facility. It 
is standard practice to discontinue that requirement. should toxicity be shown not to be a problem. 
It is a waste of resources to require such testing when it does not appear to be a problem. The agency 
can at any time take WET tests on the effluent. The agency can require DuPont to do WET tests on 
the effluent. Should the agency decide that toxicity is an issue of concern, the pennit can be 
modified to require it, but to require it where there is no history of toxicity problems is useless. 

I am available to discuss these issues further, if you feel that would be helpful. 

LEM'srs 

cc: Mr. Ronald R. Potesta 
Mr. Mark Kiser 

Laidley Eli McCoy 

Potesta & Associates, Inc. 
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CONFIDENTIAL 

~. Dry Run Landfill Task Team 
Anticipated Questions -- FINAL (7129197) 

A. General Information I Physical Features I Operation 

1. Why wasn't a.liner installed when the landfill was 
constructed, and why is the WVDEP making you install one now? 

(Quoted material is from the draft permit.) 

The landfill permit predated the Solid Waste Management 
Regulations of 1990 and •the design requirements of the SWMR 
are now being incorporated into the design.of the Dry Run 
landfill• to improve groundwater protection. 

2. How long will you be operating the landfill? 

For the foreseeable future. 

3. When the current cell is full, will you expand the landfill to 
another area, open another cell? 

Decisions about expansion in the future will depend upon 
economical considerations and the regulations/requirements in 
effect at the time. 

4. Why were those new tanks installed at the landfill? 

To collect leachate for transport to the Site for disposal. 
This practice is required by the State in the interim until 
modifications required by the new permit are completed. 

5. What about all the windblown trash that comes off Boso's trucks 
as he's hauling the waste down to the landfill? 

All trucks are covered, with the exception of truck loads of 
dirt from excavations during current construction activity. 
Blowing material is unusual -- we'd like to be contacted so 
that we can follow-up. Please call 863-2000. 

6. What about illegal dumpings at night? Why isn't the landfill 
more secure? 

Protected by locked gate. No scheduled activity after dark. 
Operated only during daylight hours. If you witness any 
activity after h~urs, please contact us at 863-2000. 

7. If you do such a good job, how come you had to close down your 
other landfills? 

Local landfill -- reached capacity! 
Letart -- The amount of plastic waste being landfilled has 
decreased.over the years, and landfill operations are being 
consolidated for economic reasons. 
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General Information, continued 

s. Are you going to start dumping into Dry Run some of the bad 
actors that used to go elsewhere? 

Only nonhazardous solid waste materials are landfilled at Dry 
Run. 

9. Why were materials taken to Letart in the first place? 

Teflon* wast~s were segregated from other waste materials 
because of the potential ·at the time for a landfill fire 
resulting fr~m the disposal of hot polymer waste. The 
involvement of Teflon* ·waste in a landfill fire had the 
potential to release dangerous fumes. Since hot polymer waste 
is no longer landfilled, there is no longer a need to segregate 
the Teflrin* wastes .. · 

10. What determines what is landfilled and what is incinerated? 

Two factors primarily influence the determination: permitting 
and handling. First, with our waste minimization effort, we 
try to reuse or recycle whatever we can. Next, we try to 
process as much nonhazardous waste material as possible that is 
acceptable_and permitted for burning in our alternate fuel 
boiler (AFB) so that we can recover heat value for plant steam 
needs. Finally, nonhazardous waste materials which can't be 
processed through the AFB are landfilled. 

11. Leachate 

a. What is leachate? 

Any liquid that might have con~acted disposed waste. 

b. Why is the State requiring that you transport leachate to 
Washington Works for disposal? What is their concern? 

This practice is required by the State in the interim until 
modifications required by the new permit are completed.· 

The c~ncern is about such conditions as iron content, total 
suspended solids, and biochemical oxygen demand in unlined 
landfill operations. The State is interested in protecting 
the groundwater to the greatest extent possible, and we are 
complying. · 
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Leachate, continued -

c. How long will you be hauling leachate out? 

We don't know 
is complete. 

at least until the new permit construction 

d. Do you have DOH or_DOT approval to haul leachate? 

The operation for-hauling the leachatemeets all State 
requirements for hauling nonhazardous materials. Such 

· requiremen-ts include licensed dri vera, weight limit 
compliance, etc. 

e. I saw it leak out on the road; did you report the leak? 

No re~ord of any leak; vehicles inspected for integrity. 
Materia~ hauled is nonhazardous. However, if concerned, 
lei us know. Call 863-2006. 

f. Is your contractor licensed to transport the leachate? 

Meets all requirements within his existing PSC license. 
Also, contract, not commercial hauler. 

B. Black Water Issues 

1. Why did the water turn black and smelly? 

This was a temporary situation (about five.months) that has 
been resolved for approximately two years. The color and odor 
were caused by the presence of iron sulfide and hydrogen 
sulfide. Aerating the ponds -- that is, bubbling air through 
the water -- eliminated the color and odor, and they have not 
reappeared since aeration began in June 1995. 

2. What effect did it have on the ecology of the stream? 

Frequent stream surveillance has provided no evidence of a_ 
nega~ive impact on the wildlife or vegetation of the area. 

3. Ifyou've messed up in the past with that black water, how can 
we be sure you won't mess up again· in some other way? 

We are confident-that our work with the WVDEP to upgrade the 
landfill _to. comply with new regulations, in combination with 
increased routine surveillance (monitoring) required by the 
State, will enhance the overall operation of the facility. 
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C. Contents I Materials ·Landfilled 

1. What carcinogens, hazardous wastes, toxic wastes, etc., are 
being placed in th~ •dump?• 

The landfill is a nonhazardous solid waste landfill. The only 
material requiring special handling is, as,we described 
earlier, asbesto~, which is considered ~ possible carcinogen to 
those directly·exposed'to it. However, asbestos is a hazard 
only w:b:en· it is in the air and can be inhaled. When handled 
properly and buried or wet, it presents no hazard. 

. . . . . 
2. What else is in th~t landfill that is not on the list of 19 

parameters? What· aren't you repo~ting? .. 

We dispos.e of only those materials specified in the permit; we 
must report their amounts annually; we are subject to 
unannounced inspections by the,WVDEP to monitor landfill 
operations. 

3. Is there fertilizer or other chemi~als in the landfill water 
going into Dry Run? 

Consistent with State regulations and recommendations, we do 
add fertilizer from time to time to establish vegetation 
growth. We use no pesticides or herbicides. 

D. Toxicity I Other Harmful Effects 

l. Is the antifoam additive toxic? 

No. EC-210 (Antifoam) is used in accordance with manufacturer 
specifications. (MSDS sheet is on file; mineral oil.) 

2. Is the algae poisonous to cattle if they drink water with algae 
in it? 

The algae are not harmful. 

(Report faxed from Haskell Lab is on file regarding fresh water 
blue-green algae bloom that can cause lethal poisoning; most 
problems reported have occurred in northern plains states. 
Furthermore, it is likely that this question would be asked 
from this. perspective': •If leachate from your landfill 
contacts algae in the stream, would the polluted algae in the 
stream be toxic to c:attie?• Suggested answer: To-date, 
neither t~e DEP nor the EPA has established a connection 
between the landfill and poor animal health.) 
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D. Toxicity I Other Harmful Effects, continued 

3. Is the groundwater near the landfill contaminated? If so, will contaminated groundwater get into my drinking water? 

(Quoted material is from the draft permit.) 

Analysis of quarterly groundwater data ··has revealed that the Dry Run site·has not caused a statistically significant impact upon groundwater relative to background groundwater 
concentrations.• 

4. Is it possible that some chemical that you don't know about is coming out of your landfill and causing harm? 

It is unlikely, since the permit requires quarterly screening for a large number of possibil.tties in the. landfill leachate. In additioti, we do several nonspecific chemical and biological tests, monitoring such indicator parameters as BOD (biochemical oxygen demand), COD (chemical oxygen demand), and TOC (total organic carbons). 

With regard to causing harm, we have no evidence that the landfill operation is causing harm. We have observed no impact on vegetation or wildlife. 

We conducted the State's standard acute toxicity testing in 1993. The results were within established limits. 

5. Can the nonhazardous materials that you put in your landfill degrade to other things that could be more hazardous? 

Materials ·placed in the anaerobic environment of a landfill (that is, buried so that oxygen cannot penetrate) have been observed to degrade extremely slowly. Excavations at municipal landfills have uncovered such items as newspapers and various foodstuffs that have survived intact for decades. The materials· that we .p.ut into the Dry Run Landfill are at least as durable. If any degradation products formed that were harmful, they would appear so slowly that their concentrations would remain too low to be detrimental.· · 

6. Are there harmful bacteria in the water discharge from the 
landfill? If so, where does it come from -- the filtercake? 

We have no reason to believe that there is a problem. The new permit requires monthly monitoring for fecal coliform, so we'll be checking for that as well as other parameters. 
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D. Toxicity I Other Harmful Effects, continued 

7. Why don't you tell everyone about the C-8 coming out of your landfill and why you're so worried about it? 

c-8, or ammonium perfluorooctanoate, is a surfactant used in our Teflon*·~ area. Although C-8 is not regulated by any gov:ernment agency, DuPont controls it voluntarily because of 6ur high·iriterrial standards~ Based on our 40 years of experience with handling it at the Plant, we·are confident that the levels detected at the landfill are not harmful. No ill .effect in our employees has been observed to-date. 

Additional information for our use that may be too detailed or too alarming for the general public: 

If C-8 were to have a negative,health impact, the target organ would be the liver. We have collected epidemiologic data on our employees over the life of the plant, and the incidence of liver cancer is no higher than expected: C-8 is a weak animal carcinogen. We have reported the presence of C-8 in the leachate to the WVDEP. 

E. Filtercake Issues 

1. What exactly is filtercake? 

Filtercake is a concentrated form of sludge that is removed from the site waste water treatment plant. It is composed of waste biosolids, microorganisms from the waste water treatment plant, fly ash, and water. It is different from sludge in that excess water is removed and fly ash is added. 

The components of filtercake are similar to those produced by municipal waste water treatment plants and commonly either disposed of-in municipal landfills or applied as fertilizer. 

2. Why did you· stop disposing of filtercake in the landfill and start taking it to the Northwestern Landfill? · 

This practt'ce is required by the State in the interim until modifications required by the new permit are completed. 

3. How much 'filtercake have you put in the landfill? 

tons: 1994--568.57 1995--3,888.27 1996--3,952.81 

4. How long did you dispose of filtercake in the landfill? 

From late August 1994 to mid-November 1996 
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SECTION I. TECHNICAL APPROACH, SUMMARY OF FIELD EFFORT RESULTS, A..'ID PR.ELIMIN'ARY 
RISK SCREEN 

1.0 INTRODUCTION 

1.1 Objective 

The objective of chis project was to provide technical support to the U.S. Environmental Protection 
Agency Region III Removal Program in conducting an evaluation of ecological risks from alleged 
conc.arnination of soil, sediment. and water at a working beef production farm located down gradient 
of a landfill. The effort resulted in the collection of soil, sediment, surface water, and biota samples 
for contaminant analyses and soil, sediment, and surface water for laboratory toxicity testing. The 
primary goals of the project were to: 1) identify contaminants present, 2) determine the extent of 
contamination, and 3) produce an ecological risk assessment based on the collected data. 

1.2 Site Baci.:ground 

The site is a worlc:ing beef production farm located in Washington, Wood County, WV. The owner 
of the farm has filed numerous complaints with the West Virginia Department of Narural Resources 
and the U. S. EPA alleging that contaminants are being discharged from an industrial landfill owned 
by the DuPont corporation, into Dry Run. Dry Run flows through the farmer's property and is a 
primary source of water for his canle. The farmer maintains that numerous deaths. blindness, and 
other unusual illnesses observed in his herd are directly attributable to the contaminants that are 
discharged into Dry Run from the DuPont landftll. It has also been reported that fish and wildlife 
kills have also occurred in the area, which may be associated with the abnormalities observed in the 
cattle. 

2.0 METHODOLOGY 

The approach used in this document followed current U.S. EPA guidance {or designing and conducting 
ecological risk assessments (U.S. EPA 1997). Based on the problem formulation phase of the risk 
assessment design. the following field srudy was conducted to provide data needed to complete the 
assessment. A screening-level ERA was conducted after the field investigation, as little data on site 
contamination was available prior to the effort. Numerous fish and wildlife kills. in addition to problems 
in the cattle. had been reported prior to this activation. 

2.1 Soil Sampling 

Surface soil samples were collected at 4 sample areas along Dry Run and in one reference sample 
area (Figure 1). Sample areas were selected based on distance from the landf!ll outfall in an anempt 
to identify a contaminant concentration gradient. Sampling was concentrated in the meadows along 
the stream bed. Three replicate samples were taken in each sampling area. Replicate sampling 
locations were determined by gridding the sampling area and randomly choosing three grid nodes 
for sampling through the use of a random numbers table. Sampling grid nodes were determined by 
using a random numbers table. 

Surface soil samples were collected using a decontaminated stainless steel trowel or spoon from the 
top 6 inches of the soil according to ERTCfREAC Standard Operating Procedure (SOP) #2012. Soil 
Sampling. All soil samples were analyzed for total organic carbon (TOC); grain size; target a.mlyte 
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list (TAL) metals; TCL pesticides/PCBs: TCL Base, Neutral, and Acid E.wactable (BNAs) 
compounds; TCL volatile organic compounds (VOCs), total fluoride, and organofluoride 
compounds. Additional soil was collected from the sample node closest co the stream bed for use 
in an earthworm toxicity test. A vegetation sample was also taken at each of the soil sampling 
nodes. 

2.2 Sediment Sampling 

Sediment samples were collected at S sample areas on site in Dry Run, one reference sample area. 
and one area in Lee Creek. Sample areas were selected based on d..ista..nce from the landfJ..!l outfall 
in an acte:npc to identify a contaminant conceilil'ation gradient. Sampling was concentrated in the 
depositional areas along the stream bed. 

All sediment sampling was conducted according to ERTCIREAC SOP #2016, s~dim~Tll Sampling. 
At each sample station, sediment was collected from the top 6 inches using a decontaminated trowel. 
The sample was composited into a decontaminated S·g.allon stainless steel bucket, homogenized, and 
divided into the appropriate sample containers for chemical analyses. Additional sediment was 
collected in the reference area, Tributary A, Tributary B. Area II, and Area IV, for use in a 
Hyaitlla a::.ttca wb.ole sediment bioassay. 

2.3 Surface Water Sampling 

Surface water samples were collected at loc:ations wb.icb. corresponded to each. of the seven sediment 
sample stations. Surface water samples were collected directly into rwo !-liter polypropylene 
bottles for metals analyses and into 1-liter glass bottles for organic (i.e.; BNAs, Pesticide/PCBs. 
VOCs) analyses as per ERTCIREAC SOP #2013, Surfac~ War~r Sampling. Water samples were 
collected prior to collecting sediment samples and upstream of any stream disturbances caused by 
the sampler. One sample at each loc:ation was filtered through a 0.45 micron (;.1m) filter in the field 
prior to TAL metals analysis; all the remaining TAL metals samples and all the organic samples 
were analyzed unfiltered. All samples analyzed for metals were preserved by adding 40 percent 
nitric acid until a pH of less than 2 in the sample was obtained. The filtered sample submicted for 
TAL metal analysis was preserved after the sample was filtered. All surface water samples were 
submitted for TAL metals, TCL BNAs, TCL Pesticide/PCBs, TCL VOCs, chloride, fluoride, 
bromide, nitrate, sulfate, and phosphate analyses. Additional sample was taken in the reference 
area. Tributary A. Tributary B. Area II, and Area IV, for use in a Pim~phales promelas aquaeous 
phase to,;icity test. 

Water quality parameters were measured using a Horibano water quality meter. The meter was used 
to measure temperature in degrees Celsius (•C), pH, dissolved Oltygen [milligrams per liter 
(mg/L)]. conductivity [milli.mhos per centimeter (rrunhos/cm)]. Oltidation reduction potential.[volts 
(V)). The meter was calibrated prior to and after data collection. In-situ water quality data was 
transcribed from the digital display of the Horiba"' into a field logbook at the time of collection. 
The Horibano was used in accordance the manufacturer's operating manual. 

2.4 Drinking Water Well Sampling 

Water was sampled from a drinking water well on the Tennant farm. Parameters were analyzed 
as outlined above. Samples to be analyzed were taken from a tap that was located directly oc the 
pump head after the well had been purged for a period of approltimately five minutes. 

2 
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2.5 Biological Sampling 

2.5.1 Small Mammal Srudy 

Small mammals were collected from the site to determine body burden levels ofT AL metals and total fluoride and to evaluate histopathological effects of exposure to site conwninants. Tissue burdens of small mammals trapped on site were compared to animals collected from the reference area. All field trapping activities were conducted in accordance with ERTCIREAC Draft Standard Operating Procedure SOP #2029, Small MammtJl Sampling and PriJCessing. 

Four trapping areas were established on site in areas corresponding to the soil sampling locations. A flfth grid was established on a reference area located just to the north of Dry Run in similar meadow habitat as that observed along the stream corridor (Figure 1). The reference area was chosen because the habitat present was similar to that in the meadows near Dry Run, and because it was outside the area that could be directly influenced by surface water from Dry Run. The length of the trapping period and the trapping effort varied among each of the trap areas and was based on the length of time and effort required to caprure a sufficient number of mammals for statistical evaluation. Sampling was performed using Museum Special snap traps set in grids. All traps were spaced 10 feet apart and baited with a rolled oats and peanut butter mixture. The traps were checked: rwice daily, once in the morning and once in the evening. During trap checks, traps were rebaited and reset as necessary. Recovered animals were labeled with the trap area, trap number, spedes, and date of c:aprure while in the field and then were transferred in coolers to the staging area for processing. 

For each animal, prior to performing the necropsy, data from the specimen label was transferred to a small mammal data sheet (Appendix A). Body metrics including total body weight, body length, tail length, ear length, liver weight, and kidney weight were measured and recorded on the data sheet. During the necropsy any abnormalities were noted and the contents of the gastrointestinal tract were removed from each specimen. Sections of the liver and kidney (approltimately 0.5 g each) were removed for histopathological analyses. The sections were placed in a labeled 40-mL glass vial and preserved with 10 percent neutral buffered formalin. Preserved liver and kidney sections were submitted to Animal Reference Pathology (ARP) for histopathological evaluation. The remaining tissue was submitted for homogenization and TAL metal, total fluoride, percent moisrure, and percent lipid analysis. 

2.5.2 Vegetation Sampling 

Vegetation was collected by hand for residue analysis per ERTCIREAC SOP #2038 
V~g~rarion Asussm~nr Fi~ld Protocol. The most abundant grass taxa observed at all sampling locations was targeted for residue analysis. Grass samples were taken in each area at the same grid nodes as the soil samples were taken. The above ground portion of plants from the immediate vicinity of the soil sampling node were collected by cutting the sterns at the soil surface with a decontaminated latife. All samples were analyzed forT AL metals, total fluoride, percent moisrure. and percent lipids. 

2.5.3 Aqu~tic Macroinvenebrate Sampling 
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Tb.e lnfaunal macroinvenebrate community was sampled per Draft ERTCIREAC SOP 
#2032 B~!Uhic Macroinvm~brau Sampling and U.S. EPA (1983, 1989, and 1990). 
Macroinvertebrate samples were collected for evaluation of community strucrure. La this 
investigation. macroinvertebrates were defined as organisms that impinged oo a 0.5 
millimeter (mm) sieve. A total of three replicates were collected from each of five 
sediment sampling locations (Figure 1). 

A long-handled, D·frame kick net, measuring approximately 45 centimeters wide and 20 
centimeters tall, with 0.5 mm mesh. was used. The net was used to disrurb submerged 
ve2etation and debris and collect dislodged invertebrates. Each replicate collection was 
pe;formed over a uniform area at each. sampling location. Benthic invertebrate samples 
were transferred to 500 m1 polyethylene jars and preserved with a 70 percent 2-propanol 
solution. 

La the laboratory, the sample was riD5ed in clean water and placed in a white 12 x 18-inch 
polyethylene pan with just enough water added to allow complete dispersion of the material 
within the pan. Large debris, stones, and other extraneous materials were removed from 
the tray and inspected for anached or clinging organisms. All organisms picked from the 
pan were identified to the lowest positively identified taxonomic level, enumerated, and 
recorded on a laboratory bench sheet. The size and life history stage of the organisms and 
state of taxonomic lcnowledge of the group determined the level of identification. Tb.e 
organisms were identified using appropriate taxonomic references and a representative: 
subsample were identified by a second individual to meet the Qu~iry Assurance/Quality 
Control (QAJQC) requirements of the taxonomic analysis. 

2;5.4 Fish Collection 

Fish were collected from Dry Run to determine body burden levels ofT AL metals and 
total fluoride. A Coffeltl\0 battery powered backpack electroshocker was used and operated 
as per the manufacrurer's instructions. The sampling team·consisted of one individual 
operating the electroshocker and one individual collecting srunned fish with a dip net. 
Scunned fish were placed in a 5-gallon bucket filled with site water. Following collection, 
fish were identified to the lowest taxonomic level possible in the field and live specimens 
were released. Voucher and dead specimens were preserved with a dilute formaldehyde 
solution and rerumed to the ERTIREAC biological laboratory for confirmation of field 
taxonomic analyses. Fish tissue was homogenized and submitted to the laboratory forT AL 
metal, total fluoride, % lipid and 1o moisrure analysis. 

2.6 Toxicity Testing 

2.6.1 Eistn.ia fo~tida (Earthworm) Toxicity Tests 

Five soil samples were taken for evaluation in an earthworm toxicity test. Four of the 
samples were taken in the meadow sampling areas along Dry Run and one in the reference 
meadow area as outlined above. The test was run for a period of 28 days, at which time 
mortality and growth in each of the test soils was enumerated. Earthworm tissue resulting 
from each of the treatments was submitted for TAL metals. total fluoride, ~ lipid, and % 
moisrure analysis. Figure l.details the earthworm toxicity test soil sampling locatioas. 

2.6.2 Hyal~lla az.reca (Amphipod) Toxicity Tests 
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Five sediment samples were taken for evaluation in ao amphipod toxicity test. Four of the 
samples were taken in Dry Run aod one in a reference area stream. The test was run for 
a period of 10 days, at which time mortality aod growth in each of the test sediments was 
enumerated. Figure 1 details the amphipod toxicity test sediment sampling locatioas. 

2.6.3 Pim~phal~s pro~las (Minnow) Toxicity Tests 

Five surface water samples were taken for evaluation in a fathead minnow toxicity test. 
Four of the samples were Ween in Dry Run and one in a reference area stream. The test 
was run for a period of 7 days, at wb.ich time mortality and growth in each of the test 
waters was enumerated. Fi~ 1 details the fathead minnow toxicity test water sampling 
locatioas. 

2. 7 Sampling Equipment Deconwnin.ation 

The fo!!owing sampling equipment decontamination procedo..~re was employed prior to and 
subsequent to sampling in the following numerical sequence: 

1. physiCal removal 
2. oonphosphate detergent wash 
3. potable water rinse 
4. 10 percent nitric acid rinse 
5. distilled water rinse 
6. solvent rinse [acetone] 
7. air dry 

2.8 Standard Operating Procedures 

2.8.1 Documentation 

Documentation was conducted in accordance with the following SOPs: 

-ERTC/REAC SOP #2002, Sampl~ Docum~ruarion 
-ERTCIREAC SOP #4001, Logbook Docum~ruarion 
-ERTCIREAC SOP #4005, Chain of Cu.srody Proc~dur~s 

2.8.2 Sample Packaging, Shipment, Storage, Preservation, and Handling 

Sample packaging, shipment, storage, preservation and handling were conducted in 
accordance with the following SOPs: 

-ERTC/REAC SOP #2003, Sampl~ Storag~. Pr~servarion and Handling 
-ERTC/REAC SOP #2004, Sampl~ Packaging and Shipm~nt 

2.8.3 Field Sampling and Analytical Techniques 

Field sampling activities and field analytics were conducted in accordance with the 
following SOPs: 

-ERTC/REAC SOP #2001, G~nual Fi~ld Sampling Guid~lines 
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-ERTCIR.EAC SOP #2005, Quality A.rsurancdQualiry Con.t7ol Samples 
-ERTCIR.EAC SOP #2006, Sampling Equipment Deconraminarion 
-ERTC!R.EAC SOP #2012, Soil Sampling 
-ERTCIR.EAC SOP #2013, Surface Wattr Sampling 
-ERTCIR.EAC SOP #2016, Stdimtnr Sampling 
-REAC SOP #2029, Small Mammal Trapping and Processing 
-REAC SOP #2032, Benrhic Sampling 

2.8.4 Health and Safety 

Health and Safety was conducted in accordance with the following SOPs: 

-ERTCIREAC SOP #3001, RE.AC Htai.Jh and Sa:ftty Program Policy and lmpltmtntation 
-ERTCIR.EAC SOP #3012. RE.AC Heallh and Sa:ftry Guidelines at Ha::.ardou.s Wa.ru Sitts 
-ERTC/REAC SOP #3020, lnclemtnr Weathtr, Hear Stress and Cold Stress 

3.0 RESULTS 

3 .1 Water. Soil, and Sediment Analysis 

3.1.1 BNAs 

Surface Water 

Analysis of the surface water samples from Dry Run, the reference stream, and Lee Creek 
produced only one detection on the standard BNA scan. A sample taken in the Upper 
Tributary B location contained an estimated concentration of 2 ug/L of Bis(2· 
Ethylhexyl)phthalate. In addition, numerous Tentatively Identified Compounds (TICs) 
including unknown allcane and alkene compounds were found in the surface water samples. 
Results for the BNA analysis of surface water samples taken in in Dry Run are presented 
in Table 1 and in Appendix B. 

Well Water 

The sample talcen at the Tennant Farm well produced no detections from the standard BNA 
list. Several TICs were identified. however only one of the detected compounds could be 
tentatively characterized and identified as an alkene. Results for the BNA analysis of the 
well water sample taken at the Tennant farm is presented in Table 1 and in Appendix B. 

Analysis of the surface soil samples from the meadows adjacent to the streambed and the 
reference me:1dow area produced a few isolated hits from the standard BNA list. 
Fluoranthene was detected at an estimated concentration of 23 ug/Kg in one of the three 
reference samples. Carbazole was detected at an estimated concentration of 41 ug/Kg in 
one of the three Area 1 soils. Di-n-butylphthalate was detected at concentrations of 22. 27. 
26. and 30 ugllcg in one sample from area II, one sample from area three, and two of the 
three samples from area IV, respectively. Bis(2-EthylheJtyl)phthalate was detected at 
estimated concentrations of 27 and 62 ug/Kg in one sample from Area III and one sample 
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from Area IV. Di-n-octylphth.alate was detecced at an estimated concencration of 180 ug/kg in one of the samples from area IV. In addition, numerous TICs including unkr!o'111tl alkane, cycloalkaoe, alkene, aldellyde, scerols, alcohols, PAH. acid, and other organic compounds were found in che surface soil samples. Results for the BNA analysis of soil samples is presented in Table 2 and in Appendix B. 

Sedjmem 

Analysis of dle sediment samples from the five site a.o.d two off-site scream locations produced only a few isolaced detections of BNA compounds. Di-n-butylphthalate was detected in the Area IV sediment sample at an estimated concentration of 30 ug/Kg. Bis(2-Ethylhexyl)phth.alate was detected in the Area m sediment sample at an estimated concemration of 52 ug/Kg. No other sWlda.rd list cotnpOUllds were found in any of the ~e Creek, reference stream, or Dry Run sediment samples. Numerous TICs including unkilo'Nll alkane, cycloalkane, alkene, aldehyde, sterols. alcohols, PAH, acid, and other organic compounds were found in the Dry Run. Lee Creek, and reference sediment samples. Results for the BNA analysis of sediment samples is presented in Table 3 and itl Appendix B. 

3.1.2 TAL Metals 

Syr{ace Water 

An.a.lysis of the surface water samples from Dry Run, tbe reference scream, and ~e Creek included both fl.lcered and untilcered samples for TAL metals analysis. Antimony, arsenic, beryllium, cadmium, cobalt, mercury, nickel, selenium, silver. thallium, and vanadium were not detected in any of the fllcered or unfiltered water samples. 

Aluminum, barium, calcium, copper. iron, magnesium, manganese, potassium, sodium, and zinc were detected in the filtered water samples. Of the list of detected meuls in the filtered samples, it appears that aluminum, copper, and zinc are found in higher concentrations in the Dry Run Creek drainage, including the reference stream, than in Lee Creek. 

Aluminum, barium. calcium, copper, iron, magnesium, manganese. potassium, sodium. and zinc were detected in the unfiltered samples. Of the list of detected metals in the unfiltered samples, concentrations of aluminum. iron, and zinc appear to be higher in Dry Run thafi those measured in ~e Creek. 

Detailed results of the TAL metals analysis in filtered and unflltered water samples are presented in Table 4 and in Appendix B. 

Well Water 

Well water sampled from the well on the Tennant farm was analyzed as an unftltered sample. Antimony, arsenic, beryllium. cadmium. chromium. cobalc, mercury, nickel, selenium, silver, thallium. and vanadium were not detected in the well sample. Concentrations measured for the remaining list ofT AL meuls are presented in Table 4 and in Appendix B. 
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Three replicate surface soil samples from tb.e four Dry Run meadow areas and tb.e 
reference meadow area were analyzed for TAL metals. Antimony. cadmium, mercury. 
selenium, silver, and thallium were not detected io any of tb.e soil samples. One-way 
analysis of variance determined that soil manganese concentrations were significantly 
hi£ller io Area II compared to tb.e reference area. but the same as those noted io areas I. 
m-. and IV (p=0.094). Area 0 had the highest mean manganese concentration with mean 
concentrations from tb.e other areas ranging from 680 to 1310 mglkg. Further :-esults of 
the TAL metals analysis of site and reference soil samples are presented io Table 5 and 
Appendix B. 

Sedjmem 

Seven sediment samples were submined for TAL metals analysis. Five of tb.e samples 
were taken io the streambed of Dry Run, one was taken in Lee Creek, aod one was taken 
io the reference stream. Antimony, cadmium, mercury, selenium, silver, and thallium 
were cot detected in any of the sediment samples. In comparison to the levels measured 
in the Lee Creek sample, it appears the Dry Run Creek reach may be enriched in 
aluminwn. arsenic, barium, calciwn, chromium, cobalt, copper, iron, lead, magnesium, 
manganese, Dickel, potassium, sodium, vanadium, and zinc. Based on tb.e results of the 
aluminwn. barium. chromium, cobalt, copper, iron, lead, manganese, Dickel, vanadium •. 
and zinc analysis, tb.ere also appears to be a general trend that metal concentrationS 
decrease with increasing distance from the landfill. Further results of the TAL metals 
analysis of site and reference sediment samples are presented io Table 6 and AppendL~ B. 

3.1.3 Pmicides/PC8s 

;-.;o pesticides or PCBs were detected in the Dry Run samples, the lee Creek sample, or 
io the reference stream sample (Table 7; Appendix B). 

;-.;o pesticides or PC8s were detected in the Dry Run meadow samples, or in the reference 
meadow samples (Table 8; Appendix B). 

Sedjmeot 

l'o pesticides or PCBs were detected in the Dry Run samples, the Lee Creek sample, or 
in the reference stream sample (Table 9, Appendix 8). 

3.1.4 VOCs 

No volatile organic c3!bon compounds were detected in the Dry Run samples, the Lee 
Creek sample, or in the reference stream sample (Table 10; Appendix 8}. 
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Trichlorofluoromethane was detected in every soil sample taken in the meadows adjacent 

to Dry Run at concentrations ranging from 0.9 to 3.6 ug!Kg. In addition. 
tetrachloroethene was detected in one replicate Area III soil sample at a concentration of 
4.4 ug!Kg. No other volatile organic carbon compounds were detected in the Dry Run 

samples. the Lee Creek sample, or in the reference stream sample. Results of the VOC 
analysis of site and reference soil samples are presented in Table 11 and Appendix B. 

Sedjment 

Acetone was detected in the Area IV sample at a concentration of 7.2 ug!Kg. Chloroform 

was detected at a concentration of 0.5 ug/kg in the Area III sample. No other volatile 

organic carbon compounds were detected in the Dry Rc samples, the Lee Creek sample, 

or in the reference stream sample. Results of the VOC analysis of site and reference 
sediment samples are presented in Table 12 and Appendix B. 

3.1.5 Total Auoride 

Water I Well Water 

Fluoride was not detected in the Dry Run samples, the Lee Creek sample, the reference 

stream sample, or in the well sample ulc:en on the Tennant farm (Table 13; AppeodL~ B). 

Fluoride was detected in the Dry Run meadow and in the reference meadow samples. Soil 

fluoride concentrations ranged from a low of 180 mglkg in Area IV to a high of 370 mg/kg 

in Area III. There appear to be no statistically significant differences in total soil fluoride 

ccocentration. Results of the soil fluoride analysis are presented in Table 14 and Appendix 

B. 

SedjrneO[ 

Fluoride was detected in the Dry Run creekbed and in the reference creekbed samples. but 

not in Lee Creek. Fluoride concentrations ranged from a low of 290 mglkg in the Area 

IV sampling area to a high of 450 mglkg in the Upper Tributary A sampling area. 

Auoride was not detected in Lee Creek. Overall, fluoride concentrations tend to decrease 

with increasing distance from the landflll. Sediments sampled in the Dry Run Creek reach 

appear to be enriched with fluoride, which is not found in Lee Creek. Results of the 

sediment fluoride analysis are presented in Table 15 and in Appendix B. 

3 .1.6 Organofluorides 

Sedjmem 

Becawe of methodology problems, specifically in obtaining appropriate standards, a.od the 

high volatilicy of some standards, only a li~d suite of organofluoride compounds could 

be scanned for in the sediment samples. These compounds are presented in Table 16. Of 

t.he list that was analyzed for (Tetrafluoroethylene, hexafluoropropylene, 
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chlorodifluoromethane, perfluorocyc:lobuune. 1-Cb.loro-1, 1,2 ,2. tetrafluoroetllane. 2-
Chloro-1,1.1.2,3,3,-he:ufluoropropane, and Perfluoroisoburylene), none of the 
organofluoride compounds were deteeted in site sediments. Results of the organofluoride 
a.IWysis is reported in Table 16 and in Appendix B. 

3 .1. 7 Total Organic Carbon and Grain Size of Soil and Sediment 

Summaries of total organic carbon and grain size analysis are presented in Tables 17-20 
and in Appendix B. TOC in the soil ranged from an average low of 5.690 in Area m soils 
to an average high of 9.2 in Area IV soils. Soil grain size determinations are summarized 
in Table 18. TOC in the sediment ranged from a low of 1.990 in ~e Creek to a high of 
4.5 90 in Area IV. Sediment grain size determ.i.nation is presented in Table 20. 

3.1.8 Water Quality Parameters 

Water· quality parameters including pH, conductivity, turbidity, dissolved oxygen, 
temperature, bromide, chloride, nitrate, phosphate, and sulfate was measured in the Dry 
Run Creek reach, the reference stream, and in ~e Creek. The most notable observations 
were that conductivity and sulfate concentration decreased with increasing distance from 
the landfill. Other parameters appeared to be in the expected range. Results of these 
measurements and analyses are presented in Tables 21 and 22. 

3. 1. 9 Bovine Fecal Samples 

SL't fecal samples were taken to determine if environmental contaminants were showing up 
in the digestive products of the affected cattle. 

Phenol was detected in all six fecal samples at concentrations ranging from 2.6 to 8.0 
mg/kg. Additionally, 4-methylphenol was detected in all six samples in concentrations 
ranging from 45 to 110 mg/1cg. Benzoic acid was detected in two of the samples at a 
concentration of 30 mg/1cg. Additional information is presented in Table 23 and in 
Appendix B. 

T.l.L Metals 

Aluminum, barium, calcium, copper, iron, lead, magnesium. manganese, potassium. 
sodium, vanadium. and zinc were detected in the fecal samples. Additional information 
presented in Table 24 and in Appendix B. 

Fluorjde 

Fluoride was not detected in any of the fecal samples (Table 25; Appendix B). 

3.2 Biotic Sampling and Tissue Analysis 

3.2.1 Be::thic Macroinvertebrates 
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A total of 27 wonomic groups were collected from the 5 locations sampled (Table 26). 
Of these, there was 1 Oligocbaete, 1 Mollusc, 1 Turbellarian, 3 Crustaceans, and 21 Insect 
taxa. Of the latter, the domi.n.ant group, in terms of taXonomic diversity, were the 
Coleopteria which were represented by 7 tau. The Dipteria were represented by 4 taXa 
and the Ephemeropteria were represented by 3 taXa. The Plecopteria, Hemipteria 
Tricopteria, and Megaloptera were the least diverse groups and were represented by one 
or C\110 ta.X.a. The greatest taXonomic diversity was observed at the reference location, 
where 19 uxa were collected. Fewer ta:U were observed at locations I through IV, and 
the lowest diversity was observed at location IV where 11 taXa were collected. The 
difference in taXonomic diversity between the reference location and locations I, U. III, and 
IV was primarily due to the presence of a greater number of rare taXa at the former 
lo<:ation. 

Tne nwnber of individuals collected per replicate ranged from 203 at the reference location 
(replicate A) to 24 at location IV (replicate C). The observed density of individuals 
throughout the study area is primarily the result of the numerical abundance of only several 
taxa (Table 26). The numerically dominant tau collected from the study area includes 
LeucroCUJa and A.rellidae. When present, these ta:U were typically the most numerically 
abundant organisms and were represented by 221 and 391 individuals, respectively. Other 
uxa. including Perlista, Chironomidae, Hyalella, the Turbellaria, and to a lesser extent, 
Leprophlebia, Baeris, and Pseudolimnophilia, were present at most locations in consistent!~ 
significant proportions. In general, most wca collected were relatively rare and were 
represented by five or fewer individuals at most locations. For example, of the 129 total 
ta.~onomic observances, 54 were represented by one individual, 36 were represented by 
t\I.'O to five individuals, 11 by six to 10 individuals, 1S by 11 to 20 individuals, and 13 by 
greater than 21 individuals. 

Several taxa were collected from all locations sampled including Leucorricia, Perlesta, 
Chironomidae, and Asellidae (Table 26). Several taxa were not collected from all 
lo<:ations but were broadly represented throughout the drainage including Leprophlebia, 
Agai"Lr· Hyalella, and Turbellaria. Of the nine tau observed at only one location, four, 
including Elmidae, Scirtidae. Pseudolimnophila, and Stratiomyidae were collected only 
from the reference lo<:ation. The most common distribution observed was one where a 
tJ.."''.a was collected in relatively low numbers, and at few lo<:ations. For example, Elmidae, 
Hydropsyche, Limnophilidae, Nigronia, and Ceratoponidae were collected infrequently and 
in low numbers. Similarly. Lipogomplws, Dytiscidae, Curculidae, Elmidae, Scirtidae, 
Histeridae, Pseudolimnophila, Stratiomyidae, and Physa were collected in low numbers 
at only one location. 

Five functional feeding groups were collected from the Dry Run drainage (Table 26). 
Resulting from the presence of Asellidae and Hyaltlla, omnivores were the dominant 
functional group at most locations. Although less dominant, collector-gatherers and 
scrapers were consistently collected from all locations in the study area and included the 
mayflies Leucrocura and Leprophltbia. The dominant scraper was the mayfly Leucrocuta. 
Pred:nors were dominant at locations II and III and were represented primarily by the 
stonetly Perlesta. 

The overall assessment of ecological condition first focuses on the evaluation of habitat 
qual icy. and secondly on the analysis of biological componentS in light of habitat. Habitat, 
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as the principal deten:ni.nan.t of biological potential, sets the stage for interpreting biosurvey 
data and can be used as a general predictor of biological condition. High quality habitat 
will support b.igh quality biological communities and responses to minor alterations will be 
subtle and of linle consequence. However. as a habitat declines in quality. discemable 
biological impairment results. When habitat and biological data are systematically 
collected together. empirical relationsh.ips can be quantified and subsequently used for 
screening impact and discriminating water quality effects from habitat degradation. The 
watershed that drains the Dry Run study area has been modified as a result of past and 
present land use, particularly with respect to canle grazing and other agricultural practices, 
as well as the siting of commercial and industrial facilities. The loss of riparian vegetation, 
through replacement by species resistant or adapted to grazing, or elimination by grazing 
has several consequences that should be considered when evaluating the distribution of 
benthic macroinvertebrates and macroinvertebrates in the current srudy. 

The attainable biological potential of a stream or river is primarily determined by the 
quality of the habitat at a particular location. The Dry Run study area is siruated in a rural 
area utilized primarily for grazing canle and, although historic indications of grazing are 
e"icent, significant portions of the riparian area remain vegetated, and there are few areas 
with a completely open canopy and exposed soil. Portions of the Dry Run drainage, 
though somewhat degraded, support a surprisingly diverse and apparently robust aquatic 
community. The taXonomic diversity and numerical abundance of the macro invertebrate 
was relatively high at the reference area. In contrast, the diversity and abundance at 
locations I. II. III. and IV was reduced substantially. Since habitat considerations at ail 
locations in Dry Run are similar, the presence of contamination at the latter locations may 
be significant. 

3.2.2 ~~~ 

Four species of small mam.m.als (meadow voles, short-tailed shrews. white-footed mice, 
and meadow jumping mice) were caught during the trapping effort. 'Whole bodies were 
submitted for lipid, TAL metal and total fluoride analysis. 

The trapping effort revealed at least one important field observation, which was there was 
e:memely low trapping success in Area I. the area nearest the landfill outfall, as compared 
to the other areas. This is highly irregular given the similar habitats present site-wide, and 
may indicate an ecological threat. Field necropsies identified several significant problems 
with the small mammals collected in the meadow areas adjacent to Dry Run. Short-tail 
shrews sampled from all areas showed blackened and degenerating teeth. Shrews 
commonly have what is known as chestnut tipped teeth, where the extreme points. of the 
dentitia are a light brown color. The black. mottled, and degenerating teeth observed in 
this srudy are not normally observed in shrews. One meadow vole sampled from the area 
was missing the left kidney. and another appeared to have and extra kidney or an extra lobe 
on the right kidney. independent of the adrenals. 

Sufficient numbers of meadow voles were caught from the Reference Area, Area II, Area 
III. and Area IV for statistical comparisons of tissue concentrations. Lipid concentration 
of meadow voles was significantly depressed in the Reference Area, Area II. and Area III, 
compared to that observed in Area IV (p<O.OOl). Barium concentration was significantly 
lower in the Reference Area, Area II. and Area III. compared to that observed in Area IV 
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(p=0.067). 

Sufficient numbers of short-tail shrews were caught from the Reference Area and Area III 
for statistical comparisons. There were oo differences in body concentration of lipid. TAL 
metals, and fluoride in shrews taken from these two areas. 

Results of the trapping success, TAL metals, and fluoride analysis are presented in Tables 
27-29, and in Appendix B. Results are presented by species and trapping location. 

3.2.3 Fish 

Four species of fiSh were collected from Dry Run in Areas II, III. and IV. No fish were 
observed in Area I or the Reference Area. Cr~k chubs and fantail daners were collected 
in Area IV. Creek chubs and river chubs were collected in area IU. Creek chubs, river 
c!lubs, fantail daners, central stone rollers, and black-nose dace were collected in Area II. 
Fish sampled during the electroflSh.ing effort in Dry Run were submined for whole body 
lipid. TAL metal and fluoride analysis. A composite sample that was taken during a 
historical ftsh kill in Dry Run was also analyzed. 

Since creek chubs were the only species common to all thr~ sampling locations, statistical 
analysis concentrated on differentiating between tissue concentrations in this species. 
Aluminum, arsenic, barium, beryllium, cobalt, iron. lead, manganese, thallium. and 
vanadium were significantly higher in creek chubs from area II than those sample in Areas 
m and IV. Likewise, concentrations of these metals in Area Ill creek chubs were higher 
than those in Area IV. Conversely, cadmium and silver concentrations showed the reverse 
trend. with tissue concentrations in Area IV significantly higher than those measure in 
Areas II or III. In spite of this result, it is clear that fish inhabiting upper reaches of Dry 
Run. nearer to the landflll are being dosed with a significantly higher amount of metals 
than those in the lower reaches. There were no difference in lipid or fluoride 
concentration. 

Results of the chemical analyses are presented in Tables 30-32 and in Appendi;t B. 

3.2.4 Earthworm 

Tnree replicate earthworm samples were produced from each of the earthworm tolticicy test 
soil samples. One-way analysis of variance was used to look for significant differences in 
tissue concentrations between earthworms exposed to each of the five soil treau;nents. 
Cadmium and thallium concentrations in the earthworm tissue was significantly higher in 

the Area I exposures than those in Areas II, III, IV, or the Reference soils. Cobalt levels 
were lower in worms taken from the reference area, but tended to increase with incre:J.Sing 
distance from the landfill. Copper and nickel concentrations were higher in worms taken 
from the reference soils than those observed in worm taken from the other soil area 
e~posures. 

Further results of the earthworm tissue analyses for lipid, TAL metals and fluoride 
concentration are presented in Tables 33-35 and in Appendix B. 

3.2.5 Vegetation 
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Three replicate samples of meadow grass were taken in each of the five soil sampling 
locations. One way analysis of variance was used to loolc for differences in plant tissue 
concentrations across the five sampling areas. Barium concentration was significantly 
hig.ller in the Area I vegetation than in the Area III and IV vegetation, but similar to that 
observed in plants take in the Reference and in Area II. Manganese concentration was 
significantly higher in the Area I and reference vegetation than in the Area II. III and IV 
vegetation. Cobalt was significantly higher in Area IV vegetation than that ta.ken in any of 
the other areas. There was no difference in me fluoride or lipid concentration. 

Results of me TAL metals and fluoride analysis are presented in Tables 36-38 and in 
Appendix B. 

3.3 Histological assay of small mammal liver and kidney 

3.4 

Histological analysis of liver and kidney sections of meadow voles, short-tail shrews, meadow 

jumping mice, and white-footed mice trapped in each of me five trapping areas concluded that there 
were no substantive changes in liver or kidney morphology. The absence of a kidney in one animal, 

and the presence of an extra lobe on the right kidney of another provide anecdotal evidence of an 
effect, however we are unable to ascertain the importance of these observations. Full summaries 
of the histopathological work are presented in Table 39 and in Appendix B. 

Toxicity Testing 

Earthworm 

Based on the toxicity evaluation of soils, mere is no evidence for growth or survival effects on 

earthworms tested in any of the soil samples collected at the Dry Run Creek site. Survival was 

100% in all treatment replicates and growth ranged from 32.4 to 54.3%. Funher results of the 
earthworc. toxicity test are presented in Table 40 and in Appendix C. 

Fathead mjwow 

Based on the toxicity evaluation of surface water samples to the fathead minnow, it appears that 

surface water taken in the Upper Tnbuwy A location induced significant mortality. Survival in the 

Upper Tributary A sample was 58% while survival in all other samples, including the reference 

location. ranged from 87 to 100%. There appear to be no growth related effects water, on the 

miwows in any of the water samples taken from Dry Run Creek. Survival was negatively 

correlated potassium concentrations. however these correlations are not statistically significant at 

the 0.10 level. There was a significant positive correlation between fathead survival and iron 

concentrations in the rLltered water samples. Further results of the fathead minnow toxicity test are 

presented in Table 40 and in Appendi.t C. 

Amphjpod 

Based on the results of the 10 day solid phase whole sediment toxicity test with the amphipod, 

Hyalella a:reca, growth of the organisms was inhibited in the sediment samples taken at the Upper 

Tributary A. and Area II locations. There were no effects observed on survival in any of the 

samples taken. The observed negative growth effect was significantly negatively correlated with 
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fluoride, aluminum, calcium, magnesium, nickel, powsium, and sodium. Further, there were 
strong negative associations between the growth endpoint and chromium. copper, lead, and zinc 
concentrations. although the relationships were not significant at the 0.10 level. Further results of 
the amp hi pod toxicity test are presented in Table 40 and in Appendi.x C. 

4.0 SUMMARY OF PRELIMINARY ECOLOGICAL RISK ASSESSMENT SCREEN 

Sediment. soil and water concentrations were compared against Region III BT AG screening values (U.S. 
EPA 1995). Hazard quotients were generated by dividing the maximum site concentration measured in each 
matrix by the corresponding Region III benclunark values. All conraminants for which maximum 
concentrations exceeded benchmarks for sediment, soil, and water in the initial screening-level risk 
assessment are listed in the following sections. Contaminants that failed the initial screening process will be 
further evaluated in a fmal risk assessment for the site. 

Sedjmeot 

Table 1 lists maximum concentrations, screening criteria, and quality criteria factors for sediment 
contaminants. The maximum concentration recorded at the site exceeded the benchmark values for the 
following compounds: arsenic, chromium, copper, manganese, and nickel. Because of the lack of a 
screening benchmark, the following compounds are still considered as risk factors as well: fluoride, 
aluminum, barium, beryllium. cobalt, iron, and vanadium. 

Table 1 lists ma:'timum concentrations, benctunarks, and quality criteria factors for water contaminants. The 
maximum concentration recorded at the site exceeded the benchmark values for the following compounds: 
aluminum, copper, and iron. Because of the lack of a screening benchmark, fluoride is considered to be a 
potential risk factor. 

Table l lists ma;'timum concentrations. screening criteria. and quality criteria factors for soil contaminants. 
The maximum concentration recorded at the site exceeded the benchmark values for the following 
compounds: aluminum, beryUium, chromium, copper, iron, lead, manganese, vanadium, and zinc. Because 
of the lack of a screening benchmark. the following compounds are still considered as risk factors as well: 
fluoride and trichlorofluoromethane. 

5.0 DISCUSSION 

The data generated during the field effort suggests that there are potential problems associated with conditions 
at the Dry Run Creek site. Minimally. the results of the sediment and water toxicity tests suggest potential 
problems in the stream. Some metals appear in higher tissue concentrations in biota sampled nearest the 
outfall of the landfill. with those levels progressively dropping with increasing distance from the landfill area. 
Likewise, sediments s:unpled in Dry Run near the landfill outfall appear to have higher fluoride and metals 
concentrations than those sampled further downstream. A preliminary screen of potential risk factors 
suggests that other problems, specifically elevated levels of fluorides, organofluorides, and some metals. may 
be present as well. Data gathered during the field effort will be further analyzed through a base-line 
ecological risk assessment for the Dry Run Creek site 
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SECTION II ECOLOGICAL RISK ASSESSMENT 

1.0 rNTRODUCTION 

1.1 Objective 

The objective of this risk assessment was to provide technical support to the U.S. Environmental Protection 

Agency Region III in conducting an evaluation of potential ecological threat due to existing contaminant 

levels in soil. sediment, and water at a working beef production farm located down gradient of a landfill. 
Soil, sediment, swface water, and biota samples were collected for contaminant analyses and soil, sedi.-nent, 

and swface water were collected for laboratory toxicity testing. The information gathered during this field 

effort was incorporated into in an ecological risk assessment for the Dry Run Creek site. 

1.2 Site Background 

The site is a working beef production farm located in Washington, Wood County. WV. The owner of the 
farm has filed numerous complaints with the West Virginia Department of Natural Resources and the U. S. 
EPA alleging that contaminants are being discharged from an industrial landflll owned by the Dupont 

corporation, into Dry Run. Dry Run flows through the farmer's property and is a primary source of water 
for his canle. The farmer maintains that numerous deaths, blindness, and other unusual illnesses observed 
in his herd are directly attributable to the contaminants that are discharged into Dry Run from the Dupont 

landftll. In addition to these abnormalities, numerous fish and wildlife kills have also been reported in Dry 

Run since the construction of the landfill. : 

2.0 PROBLEM FOR.\IULA TION 

This risk assessment was designed to evaluate the potential threatS to ecological receptors from exposure to site 
contaminants. During the preliminary risk assessment, the problem formulation process included the 
identification ofCOCs and a comparison of the ma."<imum concentration of COCs with accepted benchmarks. 
This information was then used to identify complete exposure pathways of compounds exceeding benchmarks 
to ecological receptors and their appropriate measurement endpoints. 

The first step of the preliminary risk assessment process compared all chemicals analyzed in soil. sediment. and 

water during the field with established toxicological benchmarks. Benchmarks for sediment and soil were used 
to identify potential contaminants of concern for the protection of aquatic biota (U.S. EPA 1995, Long and 
Morgan 1990, Long eta!. 1995, Persuad eta!. 1992, U.S. EPA 1992, Suter and Mabrey 1994). Compounds 
exceeding benchmarks were retained for further evaluation using ingestion-based exposure models for higher 
vertebrates, and direct exposure assays for fish, benthic and terrestrial invertebrates. 

2.1 Ecological Risk Assessment 

This ecological risk assessment was written to determine the risk associated with the exposure of biota 

to site-related contaminants. The following steps were completed for this preliminary risk assessment: 

( 1) A literature search was conducted to locate life history information for selected indicator 
species, to determine ecotoxicological effects of site contaminants, and to locate 
bioconcentration factors for site contaminants. 

(2) An evaluation of ecological receptors was prepared. This consisted of the following: 

Exposure scenarios were determiQed based on site contaminant levels, the extent 
and magnitude of contamination, and the toxicological mechanisms of the 
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contaminants. 

Indicator species were selected based on species present and/or potentially present 
on site, the availability of toxicity information from the literarure, and the potential 
for exposure to site contaminants based on habitat use or behavior. 

Exposure pathway(s) were determined for each indicator species. 

• Exposure and effect profiles were wrinen for each indicator species and each site 
contaminant 

A risk characterization was conducted which involved the calculation of hazard 
quotients (HQs) for each species for a range of exposure scenarios. 

Based on the results of this evaluation, the COCs identified in the initial screen were funher evaluated 
through the use of conservative risk models. 

2.2 Identification ofthe Contaminants of Concern 

The contaminants of potential concern were identified using the initial contaminant screen. The COCs 
for this site that were retained through the preliminary screen include metals, fluoride, and 
organofluoride compounds. 

2.3 E:<posure Characterization 

The objective of the exposure assessment is to determine the pathways and media through ,,·hich 
receptors may be exposed to site contaminants. Potential exposure pathways are dependant on habitats 
and receptors present on site, extent and magnitude of contamination, and environmental fate and 
transport of COCs. In this base-line ecological risk assessment, it will be concluded that "a potential 
risk" exists if the HQ calculated from the maximum site concentration and the No Observed Apparent 
Effect Level (NOAEL) equals or exceeds 1. 

Exposure to COCs present in forage and prey species via ingestion could cause toxicity in higher 
trophic level organisms. In addition to exposure via consumption of contaminated forage, ecological 
receptors may also be exposed through ingestion of water and incidental ingestion of soil/sediment. 
The exposure of benthic invertebrates, terrestrial invertebrates, and fish was determined by examining 
results of the toxicity tests. 

2.4 Hazard Characterization/Toxicity Assessment 

To determine the effects of contaminants on biota, it is necessary to understand the mechanisms of 
toxicity ofthe chemicals and the systems that they affect. Knowledge of the fate, effects, and mode 
of action of the COCs allows for the selection of appropriate assessment endpoints. Next is a review 
of the general toxicological information for the COCs identified in Section 2.4. 

2.4.1 Fluoride 

Inorganic fluoride compounds are ubiquitous in narure. However, industrial processes such 
as manufacturing and mining have contributed to the environmental load of fluoride, 
primarily through atmospheric deposition._..Jn low doses, it is accepted that fluoride is 
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protective of teeth in humans as well as other animals. Haw•vc:r In higher levels it is 
generally accepted that fluoride can be roxie to both plant and animal life. Dental and 
skeletal lesions. lcamc:ness, stiffness of gait, appetite impairment. decreased weight gain, 
decreased milk production. posture abnormalities, tremors, stillbirths, overgrowth of hooves, 
severe diarrhea. and death have been associated with mammalian fluoride toxicity (Sunie, 
1977; Shupe et al, 1992). In addition to the effectS lcnown in mammals, birds are also 
susceptible to fluoride toxicity. Mortality, decreased growth rates, depressed appetite, and 
decreased eggshell quality have been reported as toxicological endpoints of fluoride exposure 
in birds (Fleming and Schuler 1988; Fleming et al. 1987; Guenter and Hahn 1986). 

2.4.2 Organofluorides 

Organofluorides are used in a variety of industrial processes including the production of 
Teflonn.o, propellants, and refrigerants. Available toxicological data generally concentrates 
on inhalation exposure and dermal absorption. Acute (10 day) exposure of rats to 
chlorixlifluormethane produced decreased maternal and fetal weights, as well as an increased 
frequency of anopthalmia and subsequent blindness in newborn fetuses (IARC 1986). 
Hexafluoropropene exposure induced an increased incidence of hamster ovary cell 
aberrations and increased frequency grossly abnormal cells (HSDB 1997). 

2.4.3 Aluminum 

Because of its strong reactivity, aluminum (AI) is not found as a free metal in narure:. 
Aluminum has only one oxidation state (+3), thus its behavior in the environment depends 
on its ordination chemistry and the surrounding conditions. In soils, a low pH generally 
results in an increase in aluminum mobility. In water, an equilibrium with a solid phase is 
established that controls the extent of aluminum dissolution (A TSDR 1990). 

Plants vary in their ability to remove aluminum from soils, although bioconcentration factors 
for plants are generally less than one. Biomagnification of aluminum in terrestrial food 
chains does not appear to occur. There is no data on the biomagnification of aluminum in 
aquatic food chains (A TSDR 1990). 

The nervous system may be a target area for aluminum. Aluminum accumulates in 
neurofibrillary tangles in humans with Alzheimer's disease. Aluminum may also interact 
with neuronal DNA to alter gene expression and protein formation. Mammalian srudies do 
not indicate that aluminum affects reproduction although some developmental effecu have 
been reported in mammals (ATSDR 1990). Aluminum is known to interfere with gill 
transport of oxygen and carbon dioxide in fish, and has also been identified in ionoregulatory 
disruption. 

2.4.4 Arsenic 

Several review articles are available which discuss the toxic effects of As (Eisler 1988a, 
Nriagu 1994). Arsenic tends to be widespread in the environment (Woolson 1975) and is 
constantly being oxidized, reduc:ed, or mobilized (Eisler 1988a). Physical processes are 
important in determining As bioavailability in aquatic environments. For example, arsenates 
are readily adsorbed onto sediments with high organic marter, and arsenates are more 
strongly adsorbed onto sediments than other As fonns. However, absorption depends on the 
As concentration, sediment characteristics, pH, and ionic concentration of other compounds 
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(Eisler 1988a; \.i.:. !!~._ !9811. The U.S. EPA (1981) noted that arseft&te (pentavalent) is 
the predominant As form in o;.:y~:: "'~ ~d that arsenite (trivalent) is the predominant 
As form in anaerobic conditions. 

Menic is not significantly concentrated in aquatic invertebrates; whole body concentration 
factors for invertebrates range from 3 to 17 for exposure to arsenic trioxide (aivalent) and 
from 0 to 7 for arsenic peotoxide (pentavalent). Arsenic may be bioconcentrated by 
orunisms at the bonom ofthe food chain; however, data do not indicate that significant 
bi~magnification occurs (U.S. EPA 198S). 

2.4.5 Beryllium 

The majority of the beryllium (Be) in the environment is the result of coal and oil 
combustion. Beryllium naturally enters waterways through the weathering of rock and soil, 
and through deposition of aunospheric beryllium. Upon reaching water and soil, beryllium 
is most likely retained as an insoluble form that is generally immobile. However, beryllium 
chloride, fluoride, nitrate, phosphate, and sulfate (tetrahydrate) are all water-soluble forms 
(A TSDR 1993a). 

Due to its geochemical similarity to aluminum, beryllium may be expected to adsorb onto 
clay surfaces at low pHs, and it may remain precipitated as insoluble complexes at higher 
pHs. Therefore, beryllium is expected to have limited mobility in soil (ATSDR 1993a). ; 

Beryllium is not expected to bioconcentrate in aquatic animals and no evidence for 
significant biomagnification within food chains has been found. Beryllium is extremely toxic 
to warmwater fish in soft water. The degree ofto:ocicity decreases with increasing hardness 
(A TSDR 1993a). 

Major exposure routes for aquatic ecological receptors include ingestion of contaminated soil 
and sediment. Although several studies point out the negative effects of beryllium in 
mammalian systems, no studies that evaluated the relationship between sediment beryllium 
concenc-ation and observed toxicity to benthic organisms could be found (ATSDR !993a). 

2.4.6 Chromium 

Chromium (Cr) can exist in oxidation states ranging from -2 to +6, but is most frequently 
converted to the relatively stable trivalent (+3) and hexavalent (+6) oxidation states (Eisler 
1986a). In both freshwater and marine systems, hydrolysis and precipitation are the most 
important processes that determine the fate and effects of Cr, whereas adsorption· and 
bioaccumulation are relatively minor. Precipitated Cr"1 hydroxides remain in sediments 
under aerobic conditions. However, under anoxic and low pH conditions, Cr"1 hydroxides 
may solubilize and remain as ionic Cr"1 unless oxidized to Cr"' through mixing and aeration 
(Eisler 1986a). In soils, the solubility and bioavailability ofCr are governed by soil pH and 
organic complexing substances, although organic complexes play a more significant role 
(James and Bartlen 1983a; James and Bartlen 1983b). 

Th• trivalenr state is the fl'l....., usu~!l:.: found in biological mat ex ia!s. This form functions as 
an essential element in mammals by maintaining efficient glucose, lipid, and protein 
metabolism (Stevens et al. 1976). Chromium is beneficial but not essential to higher plants 
(Eisler 1986a). The biomagnificarion and toxicity of Cr"1 is low relative to Cr"' because of 
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2.4.7 

its low membrane permeability and its noncorrosivity. However, a large degree of 
accumulation by aquatic and tem:snial plants and animals in the lower trophic levels has 
been documented (Eisler 1986a), although, the mechanism of accumulation remains largely 
unknown. 

Chromium is mut<!genic, carcinogenic, and teratogenic, with Cr ... exhibiting the greatest 
toxicity; relatively less is known about the toxicity of cr·1 

• At high concentrations, Cr ... is 
associated with abnormal enzyme activity, altered blood chemistry, lowered resistance to 
pathogenic organisms, behavioral modifications, disrupted feeding, histopathology, 
osmoregulatory upset, alterations in population structure, and inhibition of photosynthesis. 

Rabbits fed diewy Cr accumulated hyaluronates, chondroitin sulfates, and neutral 
mucopolysaccharides in the soft tissues, causing pericapillary sclerosis (Kucher and 
Shabanov 1967). This accumulation blocked blood tissue barriers, which are permeable 
under nonnal conditions, preventing the normal transport of metabolites. One manifestation 
of this condition was the inhibition of insulin production in the pancreatic islets due to 
damage to the beta-cells contained therein. 

Chromium also leads to nephron damage via swelling and loss of microvilli, the formation 
of intracellular vacuoles, mitochondrial swelling, and cytoplasmic liquetication and loss of 
cells lining the nephron surface (Evan and Dai11974) . 

The preliminary step in Cr-induced respiratory cancer is speculated to be the scarring ot" 
alveolar tissue, followed by the elicitation of inflammatory reactions in lung tissue leading 
to bronchopneumonia, alveolar epithelial changes, atrophy, and benign rumor formation. 
Direct skin contact with highly corrosive chromic acid and its anhydride produces skin ulcers 
and necrosis by a mechanism independent of any allergic response (Steven et at. 1976). 

Copper 

Copper (Cu) does not appear to have mutagenic properties (lRlS 1990), but it is a teratogen 
(R TECS 1991) and a possible carcinogen (V enugopal and Luckey 1978). Copper is caustic, 
and acute toxicity is primarily related to this property (Hatch 1978). 

Copper is an essential element for animals and is a component of many metalloenzymes and 
respiratory pigments (Demayo et al. 1982). 1t is also essential to iron (Fe) utilization and 
functions in enzymes for energy production, connective tissue formation, and pigmentation 
(Venugopal and Luckey 1978). Excess Cu ingestion leads to accumulation in tissues, 
especially in the liver. High levels of Cu modify hepatic metabolism (Brooks 1988), which 
mav lead to inability of the liver to store and excrete additional Cu. \Vhen liver concentration 
exdeeds a certain level, the metal is released into the blood, causing hemolysis and jaundice. 
High Cu levels also inhibit essential metabolic enzymes (Demayo et al. 1982). Toxic 
s:-mptoms appear when the liver accumulates 3 to IS times the normal level ofCu (Demayo 
et al. 1982). 

Although the e:tact mechanism of toxicity is not known. the following mechanisms have been 
proposed: formation of stable inhibitory comple:tes with cytochrome P-450 (Wiebe! et at. 
1971 ); impairment of function ofNADPH-cytochrome c reductase and alteration of mixed 
function oxidations (Reiners et al. 1986): and inhibition of heme biosynthesis (Martell 1981 ). 
Intranuclear inclusions may act as a detoxifying mechanism where Cu is complexed by 
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protein ligands, protecting cytoplasmic organelles (Demayo et al. 1982). 

Ruminants are the most sensitive mammal sp~cies to Cu toxicosis. Young animals retain more dietary Cu than older animals and are more sensitive to Cu toxicity (Venugopal and 
Luckey 1978). 

2.4.8 Iron 

Iron (Fe) is commonly detected in concentrations of S percent or more in soil. It is used primarily in the production of steel and other alloys as well as a major source ofhydrogen. Iron is a constituent of hemoglobin and is essential to plant and animal life as well as being an important component in cellular oxidative processes. The disposition of ingested iron is reszulated by a complex mechanism to maintain homeoswis. Therefore, bioconcentration in -biota is not expected to be a significant process for iron. Generally, about 2 to IS percent of ingested iron is absorbed from the gastrointestinal tract, and elimination is approximately 0.0 I percent of the body burden per day. Adverse effects of iron toxicity may include renal failure and hepatic cirrhosis. The mechanism of toxicity begins with acute mucosal cell damage and absorption of ferrous ions directly into circulation, resulting in capillary endothelial cell damage to the liver (Shacklette and Boemgen 1984). 

2.4.9 Lead 

Lead does not biomagnify to a great extent in food chains, although accumulation by plants and animals has been extensively documented (Wixson and Davis 1993, Eisler 1988b). Older organisms typically contain the highest tissue Pb concentrations, with the majority of the accumulation in the bony tissue of vertebrates (Eisler 1988b). 

Predicting the accumulation and toxicity of Pb is difficult since its effects are influenced to a very large degree, relative to other metals, by interactions among physical, chemical, and biological variables. In general, organolead compounds are more toxic: than inorganic Pb compounds, and young. immature organisms are most susceptible to its effects (Eisler 1988b). In plants, Pb inhibits growth by reducing photosynthetic activity, mitosis, and water absorption. The mechanism by which photosynthetic activity is reduced is attributed to the blocking of sulfhydryl groups. inhibiting the conversion of coproporphyrinogen to prc?orphyrino!Sen (Holland Hampp 1975). 

The toxic effects ofPb on aquatic and terresaial organisms are extremely varied and include mortality, reduced growth and reproductive output. blood chemistry alterations, lesions. and behavioral changes. However. many effects exhibit general trends in their toxic mechanism. Generally, Pb inhibits the formation of heme, adversely affects blood chemist!)·, and accumulates at hematopoietic organs (Eisler 1988b). At high concentrations near levels causing mortality, marked changes to the central nervous system occur prior to death (Eisler 1988b). 

Plants can uptake Pb through surface deposition in rain, dust, and soil, or by uptake through the roots. The ability of a plant to uptake Pb from soils is inversely related to soil pH and organic matter content. Lead can inhibit photosynthesis, plant growth, water absorption. 

2.4.10 Manganese 
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Manganese (Mn) does not occur as a free metal in the environment but is a component of 

numerous minerals. Elemental manganese and inorganic manganese compounds have 

negligible vapor pressures, but may exist in air as suspended particulate maner derived from 

industrial emissions or the erosion of soil. Removal from the atmosphere is mostly through 

gravitational settling. The tranSpOrt and partitioning of manganese in water is controlled by 
the solubility of the specific chemical form present The metal may exist in water in any of 

four oxidation states (2+, 3+, 4+, or 7+). Divalent manganese (Mn .... :!) predominates in most 

waters (pH 4 to 7), but may become oxidized at a pH greater than 8 or 9. Manganese is often 

transported in moving water as suspended sediments. The tendency of soluble manganese 

compounds to adsorb to soils and sediments depends mainly on the cation exchange capacity 

z.nd the organic composition of the soil. Manganese in water may be significantly 

bioconcentrated at lower trophic levels. However, biomagnification in the food chain may 

not be significant (A TSDR 1990). 

The amount of manganese absorbed across the gastrointestinal tract is variable. There does 

not appear to be a marked difference between manganese ingested in food or in water. One 

ofthe key determinants of absorption appears to be dietary iron intake, with low iron levels 

leading to increased manganese absorption. This is probably because both iron and 

manganese are absorbed by the same transport system in the gut (A TSDR 1990). 

2.4.11 Nickel 

Pure nickel (Ni) is a hard. white metal that is usually used in the formation of alloys (sucl~ 
as stainless steel) and Ni combined with other elements is found in all soils. Nickel is the 24"' 

most abundant element and is found in the environment as oxides or sulfides. Nickel may 

be released into the environment through mining. oil-burning power plants, coal-burning 

power plants, and incinerators. Nickel will attach to soil or sediment particles, especially 

those containing Fe or manganese (Mn). Under acidic conditions, Ni may become more 

mobile and seep into the groundwater. The typical Ni concentration reported in soils is from 

4. 80 milligrams per kilograms (mglkg). The speciation and physicochemical state ofNi is 

important in considering its behavior in the environment and its availability to biota. 

The most probable exposure routes ofNi are through dermal contact, inhalation of dust. and 

ingestion of Ni-contaminated soil. The respiratory system is the primary target of Ni 

e:(posure following inhalation. Manifestations such as inflammation of the lungs, fibrosis. 

macrophage hyperplasia. and increased lung weight have been noted in animals exposed to 

?\i. Animals exposed to Ni through oral exposure were noted to have lethargy, ataxia, 

irregular breathing. salivation, and squinting (A TSDR 1996). 

2.4.12 Vanadium 

Elemental vanadium does not occur naturally but it can exist in SO different ores and fossil 

fuels. Other anthropogenic sources include acid-mine leachate, sewage sludge, and 

fertilizers. The principal use of vanadium is as an alloy constituent, especially in steel. The 

addition of vanadium to steel removes oxygen and nitrogen, which improves the strength. 

The average concentration of vanadium in the earths crust is 150 mglkg and in the U.S. soils 

are 200 mglkg (Bye mum et al. 1974 ). 

The release of vanadium to water and soil occurs as a result of the weathering of rocks and 

from soil erosion. This process usually convertS the Jess-soluble trivalent form to the more-
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soluble pentavalent form. The mobility of vanadium in soil is affected by pH, redox 
potential, and the presence of particulates. Relative to other minerals, vanadium is mobile 
in neutral or alkaline soils and its mobility decreases in acidic soils (A TSDR 1991; Van 
Zinderen Bakker and Jaworski 1980). 

In the terresaial systems, bicx:oncentration is more common in lower plant species. ln 
addition, vanadium concentrations in plants are dependent on the amount of water-soluble 
vanadium, pH, and growing conditions. Vanadium appears to be present in all terresaial 
mammals but the concentrations are usually below the detection limits. The highest 
concentration of vanadium is usually found in the liver and skeletal tissues (A TSDR 1991 ). 

Vanadium is very poorly absorbed into the gastrointestinal tract and the toxic mechanism of 
vanadium on the respiratory system is similar to other metals (Castronova et al. 1984). 
Vanadium damages the alveolar macrophages by decreasing the macrophage membrane 
integricy. Damaged macrophages inhibit the ability of the respiratory system to clear itself 
of other particles. In vitro experiments indicate that the mechanism of toxicity of vandium 
is by inhibiting sodium-potassium ATPase activity, which inhibits the sodium-potassium 
pump. This pump is necessary for the transport of material across cell membranes (Nechay 
and Saunders 1978). 

2.4.13 Zinc 

Zinc (Zn) is essential for normal growth and reproduction in plants and animals and is 
regulated by metallothioneins. Metallothioneins act as temporary Zn storage sites and aid 
in reducing the toxicity ofZn to both vertebrates and invertebrates (Olsson et al. 1989). Zinc 
is not known to bioaccumulate in food chains, because it is regulated by the body and excess 
Zn is eliminated. 

Zinc has its primary metabolic effect on Zn-dependant enzymes that regulate the biosynthesis 
and catabolic rate of ribonucleic (RNA) acid and deoxyribonucleic acid (DNA). High levels 
of Zn induce Cu deficiency and interfere with metabolism of calcium (Ca) and Fe (Goyer 
1986). The pancreas and bone seem to be the primary targets of Zn toxicity in birds and 
mammals. Pancreatic effects include cytoplasmic vacuolation, cellular atrophy, and cell 
deJth (Lu and Combs 1988, Kazacos and Van Vleet 1989). Zinc preferentially accumulates 
in bone, and induces osteomalacia (a softening of bone caused by a deficiency of Ca, 
phosphorus and other minerals) (Kaji eta!. 1988). Gill epithelium is the primary target site 
in fish. Zinc toxicosis results in destruction of gill epithelium and tissue hypoxia (Spear 
1981 ). 

2.5 Selection of Assessment Endpoints 

The information gathered during a site reconnaissance and during the field work, and subsequent 
discussions with the U.S. EPA on-scene coordinator and the Region Ill Biological Technical 
Assistance Group. allowed for the selection of assessment endpoints that corresponded to the habitat 
types present at the Dry Run Creek site. The site is composed of a variety of habitats including 
forested and old-field uplands, grassy meadows, the creek, and associated ripari;m areas. A variety 
of birds, mammals. and fish may use the site for feeding and nesting. Likewise, terrestrial and benthic 
invertebrates are key elements in the functions of these systems. Therefore, the assessment endpoints 
focused toward these faunal groups. Viability of terrestrial, avian, and aquatic populations and 
organism survivability were selected as assessment endpoints for this risk assessment. Listed next are 
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the specific assessment endpoints selected for this ecological risk assessment. 

Ten assessment endpoints were chosen to evaluate the risk of contaminants at the Dry Run Creek site: 

1) protection of benthic invertebrate community structure and function 

2) protection of soil invertebrate community structure and function 

3) protection of fish communities to ensure that direct exposure to contaminants does not have a 
potential negative impact on growth, survival, or reproductive success. 

4) protection of worm-eating birds to ensure that ingestion of contaminants in forage does not have 
a potential negative impact on growth, survival. or reproductive success. 

5) protection of carnivorous birds to ensure that ingestion of contaminants in forage does not have a 
potential negative impact on growth, survival, or reproductive success. 

6) protection of carnivorous mammals to ensure that ingestion of contaminants in forage does not have 
a potential negative impact on growth, survival, or reproductive success. 

7) protection of piscivorous mammals to ensure that ingestion of contaminants in forage does not have 
a potential negative impact on growth, survival, and reproductive success. 

8) protection of omnivorous mammals to ensure that ingestion of contaminants in forage does not hav~ 
a potential negative impact on growth, survival, and reproductive success. 

9) protection of insectivorous mammals to ensure that ingestion of contaminants in forage does not 
have a negative impact on growth, survival, and reproductive success. 

I 0) protection of herbivorous mammals to ensure that ingestion of contaminants in forage does not 
have a negative impact on growth, survival, and reproductive success. 

2.6 Production of Testable Hypotheses 

The testable hypotheses are specific risk questions that are based on the assessment endpoints. Based 
on the mechanism of contaminant toxicity, the number of exposure pathways that may exist for an 
assessment endpoint, or other factors, there may be more than one question for each as3essment 
endpoint. 

Are levels of site contaminants sufficient to have negative effects on benthic invertebrate coml'1}uniry 
structure and function? 

Are levels of site contaminants sufficient to have negative effects on soil invertebrate community 
structure and function? 

Are levels of site contaminants sufficient to cause direct toxicity to fish growth, survival, and 
reproductive success? 

Are levels of site contaminants sufficient to cause negative impacts on growth, survival, or 
reproductive success of worm-eating birds due to the ingestion of contaminated forage, soil, and water 
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on the site? 

Are levels of site contaminants sufficient to cause negative impacts on growth, survival, and 
reproductive success of carnivorous birds due to the ingestion of contaminated forage, soil, and water 
on the site? 

Are levels of site contaminants sufficient to cause negative impactS on growth, survival. and 
reproductive success of carnivorous mammals due to the ingestion of contaminated forage, soil, and 
water on the site'? 

Are levels of site contaminants sufficient to cause negative impacts on growth, survival. and 
reproductive success of piscivorous mammals due to the ingestion of contaminated forage, soil, and 
water on the site? 

Are levels of site contaminants sufficient to cause negative impaets on growth, survival. and 
reproductive success of omnivorous mammals due to the ingestion of contaminated forage, soil, and 
water on the site? 

Are levels of site contaminants sufficient to cause negative impacts on growth, survival, and 
reproductive success of insectivorous mammals due to the ingestion of contaminated forage, soil, and 
water on the site? 

Are levels of site contaminants sufficient to cause negative impacts on growth, survival, and 
reproductive success of herbivorous mammals due to the ingestion of contaminated forage, soil, and 
water on the site? 

2.7 Conceptual Model 

The conceptual model relies on contaminant and habitat characteristics to identify critical exposure 
pathways to the selected measurement endpoints. At the Dry Run Creek site, contaminants in the soil 
may come in contact with subsurface (earthwonns) and above-ground terrestrial receptors (small 
mammals) inhabiting the wooded, wetland, and open field areas of the site. Subsurface terrestrial 
receptors in these areas may be exposed to site contaminants through direct contact with the soil. and 
in some cases. the intentional ingestion of soil. Above-ground terrestrial receptors may be exposed 
to contaminants through direct contact with the soil, the ingestion of subsurface terrestrial organisms, 
the ingestion of other above-ground terrestrial receptors, the incidental ingestion of soil adhered to 
food items. and the intentional ingestion of surface water from any of the on-site surface drainages. 

The wooded areas, riparian area, and meadow areas provide distinct habitat types that may s~pport 
a variety ofterre!>trial and avian receptors. For example, a small omnivorous mammal may occupy 
one or all the habitat types, whereas, an individual carnivorous mammal may regularly traverse all 
three habitats daily in search of food items. Avian piscivores and carnivores may be exposed to site 
contaminants in much the same way as an above-ground terrestrial receptor. The consumption of 
contaminated prey. the incidental ingestion ofsoiVsediment, and the consumption of surface water may 
transfer contaminants to these receptors. 

The conceprual model relies on contaminant and habitat charilcteristics to identify critical exposure 
pathways to the selected measurement endpoints. The preliminary risk screen identified metals, 
fluoride, and trichlorofluoromethane as the primary contaminants exceeding benchmarks in site 
sediment. soil, and water. Benthic macroinvertebrates, fish, and terrestrial invertebrates may be 
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exposed to contaminated sediment. water, or soil through direct toxicity. For the purposes of this risk 
assessment. the concentration of the contaminants of concern found in the sediment. water, or soil were 
correlated with toxicity levels identified in the corresponding toxicity tests to determine if benthic 
invertebrates fLSh, or terrestrial invertebrates may be at risk. Terrestrial receptors may be exposed to 

contaminantS by feeding on organisms which have accumulated COCs in their tissues. Higher trophic 
level receptors may also be exposed to contaminants from food ingestion and via incidental ingestion 
of soiVsediment and water. The pathway to the reference area meadow is unknown, however the 
pathway to the reference area stream may involve groundwater transport. The following pathways 

were evaluated in this risk assessment: 

I. Benthic invertebrates 
a) Direct exposure to sediment 

II. Soil invertebrates 

III. 

a) Direct exposure to soil 

Fish 
a) Direct exposure to water 

IV. Worm-eating bird 
a) Ingestion of earthworms 
b) Incidental ingestion of soil 
c) Incidental ingestion of water 

V. Carnivorous bird 
a) Ingestion of small mammals 
b) Incidental ingestion of soil 
c) Incidental ingestion of water 

VI. Carnivorous mammal 
a) Ingestion of small mammals 
b) Incidental ingestion of soil 
c) Incidental ingestion of water 

VII. Piscivorous mammal 
a) Ingestion of forage fish 
b) Incidental ingestion of sediment 
c) Incidental ingestion of water 

Vlll. Omnivorous mammal 
a) Ingestion of forage fish 
b) Incidental ingestion of sediment 
c) Incidental ingestion of water 

IX. Insectivorous mammal 
a) Ingestion of earthworms 
b) Incidental ingestion of sediment 
c) Incidental ingestion of water 

X. Herbivorous mammal 
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a) Ingestion ofvegetation 
b) Incidental ingestion of sediment 
c) Incidental ingestion of water 

2.8 Selection of Measurement Endpoints 

Measurement endpoints are measurable ecological characteristics that are related to the valued 
characteristics selected as assessment endpoints. Measurement endpoints should be linked to the 
assessment endpoints by the mechanism of toxicity and the route of exposure. Measurement endpoints 
are used to derive a quantitative estimate of potential effects, and form a basis for extrapolation to the 
assessment endpoints. 

Measurement endpoints were selected on the basis of potential presence of receptors on site, and the 
potential for exposure to contaminants of concern. The availability of the appropriate toxicity 
information on which risk calculations could be based was also an important consideration. Endpoints 
selected were determined to be representative of exposure pathways and assessment endpoints 
identified for the site. 

Next is a list of specific measurement endpoints that correspond to the assessment endpoints identified 
in Section 2.5. 

Measurement endpoints for assessment endpoint: 

• protection of benthic invertebrate communities structure and function 

To evaluate the structure and function of the benthic community, benthic macroinvertebrates were 
collected from five locations in Dry Run. Existing community structure was evaluated at each of the 
five locations by determining taxonomic diversity and through an evaluation of functional feeding 
groups. 

Sediment was also collected in each of the five areas for toxicity testing using the arnphipod, H.vallela 
crreca. The endpoints of these tests were survival and gro.,.,"th. Collocated sediment samples were also 
collected and analyzed for target analyte list (TAL) metals. BNA's, Pesl'PCBs, VOCs. fluoride. grain 
size, and total organic carbon (TOC). The chemistry results were then correlated with observed 
adverse biotic responses in the toxicity tests in order to determine risk potential. 

Measurement endpoints for assessment endpoint: 

• protection of soil invertebrate community structure and function 

To evaluate the structure and function of the benthic community. soil was collected from each of the 
meadow locations and tested using the earthworm, Eiserriafoerida in toxicity tests. The endpoints of 
these tests were survival and growth. Collocated soil samples were also collected and analyzed for 
target anal~1:e list (TAL) metals, BNA 's, Pest!PCBs, VOCs, fluoride, grain size, and total organic 
carbon (TOC). 

Measurement endpoints for assessment endpoint: 

• protection of fish communities to ensure th:lt direct exposure to contaminants does not have 
a negative impact on growth, survival, and reproductive success. 
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Fathead minnow, Pimepftales promelas. toxicity tests were used to determine the toxicity of the water 
in Dry Run. The endpoints of these tests were survival and growth. Collocated water samples were 
also collected and analyzed for target analyte list (TAL) metals, BNA 's, Pest!PCBs, VOCs, fluoride, 
grain size, and total organic carbon (TOC). The chemistry results were then correlated with observed 
adverse biotic responses in the toxicity tests in order to determine risk potential. 

Measurement endpoints for assessment endpoint: 

• Protection of worm-eating birds to ensure that ingestion of contaminants in forage does not 
have a negative impact on growth, survival, and reproductive success. 

Food chain accumulation studies were selected to evaluate risk to avian species which utilize the site 
as a feedin£ area. The selected measurement endpoint receptor species is the American robin, Turdus 
migrarori::S. Appropriate forage species (e:lrthworms) were identified for the above receptor, and the 
dietary exposure of receptors to contaminants was quantified and compared to existing toxicity data 
for these, or other closely related species. 

Measurement endpoints for assessment endpoint: 

• Protection of carnivorous birds to ensure that ingestion of contaminants in forage does not 
have a negative impact on growth, survival, and reproductive success. 

Food chain accumulation studies were selected to evaluate risk to avian species which utilize the site 
as a feeding area. The selected measurement endpoint receptor species is the red-tailed hawk, Butet:J 
jamaciensis. Appropriate forage species (small mammals) were identified for the above receptor, and 
the dietary exposure of receptors to contaminants was quantified and compared to existing toxicity 
data for these, or other closely related species. 

Measurement endpoints for assessment endpoint: 

• Protection of carnivorous mammals to ensure that ingestion of contaminants in forage does 
not have a negative impact on growth, survival. and reproductive success. 

Food chain accumulation studies were selected to evaluate risk to mammalian species which utilize 
the site and adjacent areas. The selected measurement endpoint receptor species is the red fox, Vulpes 
vulpes. Appropriate forage species {small mammals) were identified for the above receptors and the 
dietary exposure of receptors to contaminants was quantified. 

Me:uurement endpoints for assessment endpoint: 

• Protection of piscivorous mammals to ensure that ingestion of contaminants in forage does 
not have a negative impact on growth, survival, and reproductive success. 

Food chain accumulation studies were selected to evaluate risk to mammalian species which utilize 
the site and adjacent areas. The selected measurement endpoint receptor species are the mink, ,\fustela 
vison. Appropriate forage species {fish) were identified for the above receptors and the dietary 
exposure of receptors to contaminants was quantified. 

Measurement endpoints for assessment endpoint: 
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• Protection of omnivorous mammals to ensure that ingestion of contaminants in forage does 
not have a negative impact on growth, survival, and reproductive success. 

Food chain accumulation studies were selected to evaluate risk to mammalian species which utilize 
the site and adjacent areas. The selected measurement endpoint receptor species is the raccoon, 
Procvon fotor, as a model for omnivorous mammalian species. Appropriate forage species (fish) were 
iden~ified for the above receptors and the dietary exposure of receptors to contaminants was 
quantified. 

Measurement endpoints for assessment endpoint: 

• Protection of insectivorous mammals to ensure that ingestion of contaminants in forage does 
not have a negative impact on growth, survival. and reproductive success 

Food chain accumulation studies were selected to evaluate risk to mammalian species which utilize 
the site and adjacent areas. The selected measurement endpoint receptor species is the short-tail 
shrew, Blarina brevicauda, as a model for insectivorous mammalian species. Appropriate forage 
species (earthworms) were identified for the above receptors and the dietary exposure of receptors to 
contaminants was quantified. 

Measurement endpoints for assessment endpoint: 

& Protection of herbivorous mammals to ensure that ingestion of contaminants in forage does 
not have a negative impact on growth, survival, and reproductive success 

Food chain accumulation studies were selected to evaluate risk to mammalian species which utilize 
the site and adjacent areas. The selected measurement endpoint receptor species is the meadow vole, 
Microtus pennsylvanicus, as a model for herbivorous mammalian species. Appropriate forage species 
(vegetation) was identified for the above receptors and the dietary exposure of receptors to 
contaminants was quantified. 

2.9 Life History/Exposure Profile Information 

Receptor species were selected from several trophic levels. Organisms which were likely to be 
exposed to contaminants because of specific behaviors, patterns of habitat use. or feeding habits were 
selected for evaluation in this risk assessment The availability of appropriate toxicity information on 
which risk calculations could be based was also an important consideration. The terrestrial 
invertebrate receptor selected for this assessment is the earthworm. The terrestrial vertebrate receptor 
species selected for this risk assessment are: meadow vole, short-tail shrew, raccoon, mink, and red 
fox. The avian receptor species selected for this risk assessment are: American robin and red-tailed 
hawk. The aquatic vertebrate receptor species for this risk assessment is the fathead minnow. The 
aquatic invertebrate receptor is H. a::teca. 

2.9.1 The amphipod (Hyalle/a a::teca) as Representative of Benthic Invertebrates 

Justification 

Hya!lela a=teca was selected as representative of benthic invertebrates due to their direct 
contact with sediment for a significant portion of their life cycle, ubiquitous distribution in 
aquatic systems, importance as a food item for aquatic-invertebrate consumers, and ease of 
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use in laboratory toxicity evaluations. These species are also like!y to occur in the surface 

sediment at the Dry Run Creek site. 

Life Historv CHvallela a;tecal 

The amphipod, Hyallela a:reca, is commonly found in freshwater lakes, streams, ponds. and 

rivers throughout North and South America. In preferred habitats, they are known to reach 

densities in excess of 10,000 per square meter. They may also be found in sloughs, marshes. 

and ditches, but generally in lower numbers (U.S. EPA 1994 ). 

Hyallela a:teca are epibenthic deaitivores that feed on coarse particulate organic material. 

They typically burrow into surface sediment, and avoid bright light. Because of their feeding 

and behavioral characteristics, they are ideal test organisms for toxicological evaluation of 

freshwater sediments. Avoidance of light by movement into the sediment keeps these 

organisms almost constantly in contact with sediment contaminants (U.S. EPA 1994 ). 

Reproduction in this crustacean is sexual. Males are larger than females and have larger front 

g:nathopods that are presumably used for holding the female during amplexus and copulation. 

During amplexus, the male and female feed together for a period of up to one week. The pair 

separates temporarily while the female goes through a molting period. Immediately after the 

molt, the two rejoin and copulation begins. During copulation, the male releases sperm ncar 

the female's marsupium. The female sweeps the sperm into her marsupium. and 

simultaneously releases eggs from her oviducts, into the marsupium, where fertilization take~ 

place. The average brood size for female Hyallela a:reca is 18 eggs per brood. but this 

number can vary with environmental conditions and physiological stress (U.S. EPA 1994 ). 

Developing embryos and hatched young are kept inside the female's marsupium until she 

undergoes a second molt. At that time, the juvenile Hya/le/a a:reca are released into the 

surrounding environment. Under favorable conditions, each female produces approximately 

one brood during every ten day time period (U.S. EPA 1994). 

Hyalle/a a:reca have a minimum of 9 instars. with S to 8 pre-reproductive stages. The first 

five stages are juvenile stages; in stars 6 and 7 form the adolescent stages; and stages 8 and 

higher are considered adult (fully reproductive) stages (U.S. EPA 1994). 

Exposure Profile for Hvqllela a:reca 

Since direct contact with contaminated sediment in the toxicity evaluation is the primary 

route of exposure for Hya/lela a:reca in this risk assessment, the results of the test .;, ill be 

used to indicate exposure. 

2.9.2 Earthworm (Eiseniafoerida) as Representative of Terrestrial invertebrates 

Justification 

Earthworms were selected as representative of terrestrial invertebrates due to their fe:ding 

habits. ubiquitous disrribution throughout many habitatS and soil conditions. and impor-..ance 

in providing a food base for many small- to medium-sized predators. A diet of derrirus, 

microtlora, and microfauna. combined with direct contact with the surrounding soil, presents 

a potential link between soil contaminants and soil-invertebrate consumers. In addition, 
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earthwonns were observed in both the wooded and open field areas of the Dry Run Creek 
site. 

Life Hjstoa 

Earthwonns feed on dead and decaying plant and animal remains and on free-living soil 
microflora and microfauna. Their primary source of food is dead pla."'t material, especially 
plant liner. Next to fcod, their most important requirement is adequate moisture. Water 
conservation mechanisms are poorly developed: respiration depends on diffusion of gases 
through the body wall which must be kept moist. Earthwonns are generally absent or rare 
in soiis with very coarse texrure, in soils with high clay content in regions of high rainfall, 
and in soils with a pH of less than 4 (Lee 1985). 

Earthworms are hennaphroditic and most species reproduce by cross-fertilization, although 
many species can also produce cocoons parthenogenetically. Sexual reproduction cannot 
occur without a clitellum, ovaries, oviducts, and possibly the ovisacs, but male organs are not 
essential. The population of an earthwonn species at any one time consists of young 
immarure, well-grown immature (adolescent}, mature, and senescent individuals (Edwards 
and Lofty 1977). 

Earthworms have several ways of surviving adverse environmental conditions such as soil 
desiccation and ambient cold and heat. In terms of population survival, the cocoons can 
resist desiccation and temperarure extremes much more easily than marure individuals. 
\Vorms may also migrate to deeper soil or undergo states of inacti..-iry until environmental 
conditions become favorable once again (Edwards and Lofty 1977). 

Some species of worms grow throughout their lives by continually adding segments 
proliferated from a growing zone located just in front of the anus. Other species, such as£. 
foerida, possess the adult number of segments upon hatching and increase in size without 
increasing the number of segments. The life span of Eiseniafoerida was reported to be 
approximately 4.5 years under laboratory conditions (Edwards and Lofty 1977). 

E:soosure Profile 

Direct contact with contaminated soil is the primary route of exposure for earthwonns in this 
risk assessment. Survival and growth endpoints following exposure to site soils will be used 
to evaluate risk to these organisms. Tissue residue analysis will also be conducted on the 
wonns to detennine exposure to higher trophic: level organisms. 

2.9.3 Fathead Minnow (Pimephales promelas) as Representative of Fish Community 

Jy stj fic:acion 

The fathead minnow was selected as representative of omnivorous fish due to its dietary 
composition, direct contact with water throughout the life cyc:le, ubiquitous distribution in 
aquatic systems, importance as a food item for fish-eating consumers, and ease of use in 
laboratory toxicity evaluations. 

Life History 
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The fathead minnow, P .. promelas, is widely distributed in North America and is found in a 
variety of habitats such as small streams, ponds, and small lakes. It is uncommon or absent 
in streams of moderate and high gradients. It is tolerant of high temperature, high turbidity, 
and low oxygen concentrations (U.S. EPA 1985). 

The fathead minnow is primarily omnivorow. Young typically feed on detrirus, al51:ae, and 
zooplankton. Adults feed on aquatic insects, worms, small crustaceans, and other ~imals. 
This species is considered an important food source for other fish and birds (U.S. EPA 1985). 

Adult fathead minnows spawn in the spring and continue to spawn throughout most of the 
summer. The minimum spawning temperature appears to be approximately 16"C. The 
ovaries of the females contain eggs in all stages of development, and they spawn repeatedly 
as the eggs mature. The average number of eggs per spawn per female is I 00 to 150. Larger 
females may lay 400 to 500 eggs per spawn. Hatching times depend on temperarure and 
average·about six days. In warm water with an ample food supply, spawning may occur as 
early as the ftrSt year. In cooler water with a moderate food supply, spawning wually occurs 
during the second year. Survival to the third year is relatively uncommon (U.S. EPA 1985). 

Esposure Profile 

Since direct contact with contaminated water in the toxicity evaluation is the primary route 
of exposure for fathead minnows in this risk assessment. the results of the test will be used 
to indicate exposure. : 

2.9.4 American Robin (Turdus migratorius) as Representative of Wonn-eating Birds 

JustjUcatjon 

The American robin was selected as representative of omnivorous and carnivorous birds 
because of its ubiquitous distribution and dietary composition. The preference for soil 
in\·ertebrates in its omnivorous diet allows this species to be used as both an omnivorous and 
carnivorous receptor in this risk assessment. This species is also likely to occur at the Dry 
Run Creek site. 

Life Hjstorv 

The American robin (Turdus migratorius) occurs throughout most of the continental U.S. and 
Canada. wintering in the southern half of the U.S., Mexico, and Central America. Given the 
increase in open habitat and lawns, the robin's breeding range has expanded in the recent 
times. Habitat requirements for breeding robins include access to fresh water, protected 
nesting sites, and productive foraging areas. These requirements are commonly met in moist 
forests, swamps, open woodlands, and other open areas. Non-breeding robins occupy similar 
habitats although proximity to fruit bearing trees is of more importance. 

The primary foraging technique for robins is to hop along the ground in search of ground
dwelling invertebrates, although they commonly search for insects and fTuit in tree branches 
as well. The robin's diet during the breeding season consists mainly of invertebrates and 
some fruit, but fTuit is the primary food consumed outside of the breeding season. As robins 
exhibit a low digestive efficiency for fruit, they often consume more than their own body 
weight in fruit to meettheir metabolic needs (U.S. EPA 1993). 
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Breeding territories are established by male robins. Most foraging occurs close to these 
territories during the breeding season; however, if densities of robins are high in a given area 
or if food resources are limited. adult robins will leave to temporarily forage elsewhere. 
Outside of the breeding period, robins typically rerum to the same foraging sites and roost 
within I to 3 kilometers (km) ofthese areas (U.S. EPA 1993). 

E:sposure Profile 

Adult American robins are reported to weigh from 77.3 to 133.8 g (U.S. EPA 1993). 
Territory sizes vary from 0.3 to 1 acre, with foraging home ranges reported up to 2 acres 
(U.S. EPA 1993). The lowest reported body weight (77.3 g) and the smallest reported home 
range of (0.3 acres) were assumed for this risk assessment. 

A food ingestion rate of 0.89 to 1.52 gig BW/day and a water ingestion rate of 0.14 gig 
BW/day are reported for this species (U.S. EPA 1993). Assuming a 77.3 g body weight, an 
American robin can be expected to consume 117.5 g!day of food and 10.8 g!day of water. 

The diet of the American robin consists of seasonally variable proportions of invertebrates 
(e.g., earthworms, snails, beetles, caterpillars, spiders) and fruit (e.g., dogwood, cherry, 
sumac, hackberries, raspberries) (U.S. EPA 1993, Ehrlich et al. 1988). During spring, 
summer, and fall, the dietary composition is reported to change from 93 percent invertebrates 
and 7 percent fruit in the spring (nesting season) to 92 percent fruit and 8 pen:erit 
invertebrates in fall (migratory season). The summer dietary proportion is reported as 68 
percent fruit and 32 percent invertebrates (U.S. EPA 1993). For the purposes of this risk 
assessment. a diet of 100% earthworms will be assumed. 

An incidental soil ingestion rate for the American robin could not be found in the literature. 
However, a soil ingestion rate of 10.4 percent of the diet reported for the American 
woodcock will be used as a substitute ingestion rate for the American robin (Beyer et al. 
1 994 ). Assuming a food ingestion rate of 117.5 g!day, the soil ingestion rate for the 
American robin is 12.2 g!day. 

2.9.5 Red-tailed Hawk (Buteo jamaciensis) as Representative of Carnivorous Birds. 

Justification 

The red-tailed hawk was selected as representative of a carnivorous bird due to its dietary 
composition, relative abundant distribution, and likelihood of occurrence at the Dry Run 
Creek site. Its diet allows for the evaluation of contamination in site soils. In addition, the 
concentration of contaminants found in small mammal tissue will also provide an accurate 
dose to the red-tailed hawk which allows for the evaluation of contaminants in the food 
source. 

Life History 

Red-tailed hawks are the most common and widespread American Buteo (Bull and Farrand 
1977). Their habitat is highly variable, but they are commonly found in wooded areas near 
open land. They also inhabit plains, prairie groves, and deserts in the western United States 
(NGS 1987). This species is absent, however, from tundra, and ~re in extensive unbroken 
forest. An opportunistic feeder, the red-tailed hawk hunts from a perch or on the wing for 
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food items such as small mammals (e.g., mice, chipmunks, rabbits), birds (usually ground
dwelling species), reptiles, insects, and occasionally, prey species that are too heavy to lift 
off the ground (Burton 1989). 

The breeding season starts with aerial courtship displays, commonly followed by mating on 
a perch and nest-building by both sexes. Nests are placed in tall trees, high rock ledges, or 
tall cacti and are often refurbished annually for use in consecutive years. Incubation of two 
to three eggs is carried out by both sexes and lasts for approximately 30 days. The young are 
able to feed themselves at 4 to 5 weeks and fledge in about 45 days (Bull and Farrand 1977; 
Burton 1989). 

E:sposure Profile 

Adult male and female red-tailed hawks are reported to weigh 960 g and 1.235 g, 
respectively (DeGraaf and Rudis 1983; U.S. EPA 1993). Home ranges vary from 148.26 to 
395.36 acres (Kirkwood 1980). The lowest reported body weight of 0.960 kg and the 
smallest reported home range of 148.26 acres were assumed for this risk assessment. 

The diet of a red-tailed hawk consists of mammals, birds, reptiles, and insects which vary in 
importance with season and availability (U.S. EPA 1993). For the purposes of this risk 
assessment, the hawk will be assumed to consume 100% small mammals. Food ingestion 
rates are reported to range from 136 to 400 glday (Kirkwood 1980). The highest reported 
food ingestion rate of 400 glday was assumed for this risk assessment. A water ingestion rate 
of approximately 0.059 gig BW/day has been estimated for this species (U.S. EPA 1993). 
To express this value in units of glday, the water ingestion rate was multiplied by the lowest 
reported body weight of960 g to yield a water ingestion rate of 56.64 g/day (56.64 mUday). 

A soil ingestion rate for the red-tailed hawk could not be found in the literature; therefore, 
the amount of soil predicted to be entrained in the digestive tract of a white-footed mouse 
was used to calculate this value. A soil ingestion rate of less than 2 percent of the total diet 
has been reported (Beyer et al. 1994) for the white-footed· mouse. From this value, a 
conservative soil ingestion rate of 1.9 percent of the total diet was assumed for the white· 
footed mouse. To express this value in units of g/day, the soil ingestion rate of 1.9 percent 
was multiplied by the food ingestion rate of the white-footed mouse (4.50 glday) (U.S. EPA 
1993) to yield a soil ingestion rate of 0.09 gfday. This value was assumed to represent the 
amount of soil entrained in the digestive tract of the white-footed mouse that remains 
constant over time. To express 0.09 g in units of grams of soil per gram of mouse body 
weight, this value was divided by the lowest reported body weight ( 13 g) of the white-footed 
mouse (Merritt 1987) to yield a value of0.007 gig BW. This value was then multiplied by 
the food ingestion rate of the red-tailed hawk (400 g!day) to yield a soil ingestion rate of 2.8 
g!day. 

2.9.6 Red Fox (Vulpes vulpes) as Representative ofCamivorClus Mammals 

Jystification 

The red fox was selected as representative of a carnivorous mammal due to its dietary 
composition, relative abundant dis:.ribution, and likelihood of occurrence at the Dry Run 
Creek site. Its diet allows for the evaluation of contamination in site soils. In addition, the 
concentration of contaminants found in small mammal tissue will also provide an accurate 
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dose to the red fox which allows for the evaluation of contaminants in the food source. 

Life History 

Red fox inhabit open meadows, ditch banks, field and wood edges, fencerows, stream and 
lake borders, and farmlands (Hoffineister I989; Jones and Birney 1988; Merritt 1987). With 
the exception of the breeding season, red fox have no permanent home but sleep on the 
ground (Schwartz and Schwartz I 981). A den, usually modified from an existing woodchuck 
~r fox den, is dug during the breeding season and exceptionally cold winters (Barbour and 
Davis 1974). These scent-marked dens have multiple rooms, entrances, and trails leading 
to and from hunting areas (Schwartz and Schwartz 1981 ). In addition to their dens, both 
males and females will defend their scent-marked hunting territory from intruders (Jones and 
Birney 1988). 

The red fox is primarily an opportUnistic carnivore, consuming food items such as rabbits, 
opossums, muskrats, skunks, rodents, birds, eggs, carrion, invertebrates, snakes, and frogs 
(Barbour and Davis 1974; Merritt I 987). Some vegetable matter such as fruits and nuts are 
also consumed when in season (Jones and Birney 1988). During times of abundant food 
supply, the red fox will bury surplus food to return to for consumption at a later time 
(Schwartz and Schwartz 1981). 

Male and female foxes pair for life, remaining together from midwinter to summer. Femal~ 
bear one litter per year usually between March and April (Merritt 1987). Gestation periods 
last from about 49 to 56 days, with most averaging 53 days (Schwartz and Schwartz 1981 ). 
The pups are weaned at about 60 days, leave the den in the autumn, and are sexually mature 
by their first winter (Merritt 1987). Natural predators of the red fox are few but include large 
hawks and owls, and possibly coyotes (Merritt 1987; Schwartz and Schwartz 198 I). Red fox 
may live from six to ten years in the wild (Schwartz and Schwartz 198 I). 

Exposyre Profile 

Adult red fox weigh from 2.7 to 7 kg (Barbour and Davis 1974; Jones and Birney 1988). 
Home ranges vary from 245 to 1,235 acres (Merritt 1987). 

The food ingestion rates of the red fox range from 0.069 gig BW/day for a nonbreeding adult. 
to 0.16 gig BW/day for a juvenile (U.S. EPA 1993). The water ingestion rate for an adult 
red fox is estimated to be approximately 0.086 g!g BW/day (U.S. EPA 1993). To express 
these values in units of glday, the highest reported food ingestion rate of 0.16 gig B W /day 
and the water ingestion rate of 0.086 gig BW/day were multiplied by the lowest reported 
body weight of 2. 7 kg (2, 700 g) to yield a food ingestion rate of 432 g/day and a water 
ingestion rate of23:!.2 g!day (232.2 mUday). For the purposes of this risk assessment, a diet 
of I 00% small mammals will be assumed. 

A soil ingestion rate of2.8 percent of the total diet has been reported (Beyer et al. I 994) for 
the red fox. To express this value in units of glday, the soil ingestion rate of2.8 percent was 
multiplied by the food ingestion rate of 432 g!day to yield a soil ingestion rate of I 2.1 g!day. 

2.9.7 Mink (Mustela vison) as Representative of Carnivorous Mammals 

Justification 
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The mink was selected as representative of a carnivorous mammal due to its dietary 

composition, relative abundant disaibution, and likelihood of occurrence at the Dry Run 
Creek site. Its diet allows for the evaluation of contamination in site soils. In addition, the 
concentration of contaminants found in clams and fish tissue will also provide an accurate 
dose to the mink which allows for the evaluation of contaminants in the food source. 

Ljfe History 

Mink are disaibuted over much ofbon:al North America, southward throughout the eastern 
United States and in the west to California, New Mexico, and Texas (Jones and Birnev 
1988). They can be found in vinually any habitat containing pennanent water thus, they ar~ 
not commonly found in upland areas (Jones and Birney 1988). Although primarily nocturnal, 
their activity often extends into midday (Hoffmeister 1989). 

Dens are always near water, and they are usually an old muskrat burrow or constructed by 
the mink itself (Jones and Birney 1988). Males tend to live in their own burrows which are 
less elaborate than ones occupied by females (Barbour and Davis 1974). Home ranges tend 
to be linear since mink often follow a shoreline (Jones and Birney 1988). Mink are solitary 
and mark their territories by spraying (Merritt 1987). 

Seasonal food availability governs the dietary composition (Barbour and Davis 1974). Their 
diets may consist of crayfish, frogs, fish, snakes, rodents, rabbits, and plants among other 
items (Jones and Birney 1988; Schwartz and Schwartz 1981 ). Crayfish are a major portion 
of the summer diet in many regions of North America (Barbour and Davis 1981; Jones and 
Birney 1988; Merritt 1987). 

Breeding occurs from January to early April with highly variable gestation periods ranging 
from 40 to 15 days (Merritt 1987; Schwartz and Schwartz 1981 ). A highly variable single 
litter of 1 to 17 young may be produced (Schwartz and Schwartz 1981). Average liner sizes 
vary among regions (Barbour and Davis 1974; Hoffmeister 1989; Jones and Birney 1988; 
Merritt 1987; Schwartz and SchwartZ 1981 ). Young are weaned at about five to six weeks 

of age and are sexually mature by ten months (Merritt 1987; Schwanz and Schwartz 1981 ). 
Occasionally great horned owls, foxes, coyotes, bobcats, and dogs will prey on mink (Merritt 
1987; Schwanz and Schwanz 1981 ). Although some individuals have lived up to six years, 
mink seldom exceed rwo years of age in the wild (Schwartz and Schwartz 1981 ). 

Effects Profile 

Adult mink weigh from 520 to 1,730 g (Merritt 1987; U.S. EPA 1993). Home ranges· vary 
from 19 to 1,900 acres (U.S. EPA 1993). 

A year-round food ingestion rate of0.22 gig BW/day has been estimated for both male and 
female mink (U.S. EPA 1993). To express this value in units of g/day, the food ingestion 

rate was multiplied by the lowest reported body weight (520 g) to yield a food ingestion rate 
of 114 g!day. An estimated water ingestion rate of0.11 gig BW/day was reported for fann
raised females (U.S. EPA 1993). To express this value in units of g/day, this water ingestion 
rate was multiplied by the lowest reported body weight of 520 g to yield a water ingestion 
rate of 57.2 g.'day (57.2 mL/day). For the purposes of this risk assessment, a diet of 100% 
fish will be assumed. 
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An incidental sediment ingestion rate was not available from the literarure; therefore, a predieted incidental ingestion rate for sediment that may be entrained in the digestive system of the prey item (fiSh) was used for this risk assessmenl Consumption of this prey item was assumed to be the primary mechanism by which mink may incidentally ingest sediment. The derivation of the prediCted level of incidental sediment ingestion via consumption of fish is described next. 

Life history infonnation for the bluegill (Lepomis machrochiru.s) was used to predict the amount of sediment that may be ingested by mink via consumption offish. Adult bluegills range in size from 100 to 230 mm (Pflieger 1975; Smith 1985). In keeping with the conservative approach of this risk assessment, the amount of sediment entrained in the lowest body size of I 00 mm in length was predicted. The weight of a I 00 mm bluegill was calculated to be 18.11 g based on the following algorithm relating length to weight (Hillman 1982): 

log Weight (.g) =- -5.374 + 3.316 log Length (mm} 

A daily food ingestion rate of 1.75 percent BW/day has been reported for the bluegill (Kolehmainen 1974). This provides a predicted intake rate of 0.32 g of food per day for a 18.11 g fiSh. A stUdy evaluating the stomach contents of 153 bluegills reported an average content of detrirus and sediment to be 9.6 percent of the total diet (Kolehmainen 1974). If a conservative assumption is made that 9.6 percent of the food ingested is entirely sediment.: it can be predicted that a fish of this size may contain 0.03 g of sediment in its digestive system. 

for the purpose of this model, it was assumed that the level of sediment contained in the digestive system of a fiSh remains constant over time. This value (0.03 g) was divided by the prediCted fish body weight ( 18. I 1 g) to express sediment en mined in fish digestive systems in units of grams of sediment per gram of fish body weight. This provided a value of 0.0017 g sediment/g body weight. When this value is multiplied by the food ingestion rate of the mink (I 14 g/day), the predicted sediment ingestion rate for the mink through consumption of fish is 0.2 g/day. 

2.9.8 Raccoon (Procyon lotor) as Representative of Omnivorous Mammals 

Jystificatjon 

The raccoon was selected as representative of a omnivorous mammal due to its dietary composition, relative abundant distribution, and likelihood of occurrence at the Dry Run Creek site. lts diet allows for the evaluation of contamination in site sediment. In addition, the concentration of contaminants found in forage fish tissue and clams will also provide an accurate dose to the raccoon which allows for the evaluation of contaminants in the food source. 

Life Hjstorv 

Raccoons are medium-sized omnivores and are abundant throughout North America. Raccoons prefer aquatic habitats, particularly hardwood swamps, flood plains, freshwater wetlands, and salt marshes (Kaufmann 1982). Raccoons have also adapted well to residential areas and farmlands. Raccoons rely heavily on surface waters for foraging and as a source 
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of drinking water (Stuewer 1943). Raccoons are active primarily from dusk to dawn (Stuewer 
1943) but will alter their activities to opportunistically feed on whatever is available 
(Sanderson 1987). For example, raccoons living near a salt marsh may become active during 
the day to take advantage of feeding opportunities during low tide (lvey 1948). Raccoons 
feed primarily on &uits, nuts, acorns, grains, insects, frogs, crayfish, and eggs (Palmer and 

Fowler 1975). 

Raccoons in the southern regions of the United States are active year round (Goldman 1950). 
Adult raccoons are normally solitary but will come together for short periods of time during 
mating (Kaufman 1982). Mating occurs from March to June in southern areas and each male 
may mate with several females during each season (Sanderson 1987; Kaufman 1982). Young 
males are normally not sexually mature in the fu:st breeding season but mature later in the 
summer, while females mature in the ftrst year (Sanderson 1951 ). 

The home range of a raccoon depends on the animal's age, habitat, food resources, and 

season (Sanderson 1987). Home ranges are typically a few hundred hectares (ha) but ranges 
as large as a few thousand ha have been reported (Sanderson 1987). Population densities 
also depend strongly on the amount ofresourc:es in the area. Numbers ofO.l to 0.2 animals 
per ha are common (Hoffman and Gottschang 1977). 

Raccoons are found near every aquatic habitat. During the last 50 years raccoon populations 
have increased greatly (Sanderson 1987). In Alabama, adult male raccoons weighed up to 
8.8 kilograms (kg) (mean 4.31 kg) while adult females can weigh up to 5.9 kg (mean 3.67 ~) 
(Johnson 1970). Adult raccoons weigh between 2 and 12 kg (Nowak 1991). and consume 
0.5 kg of food per day (Newell et al. 1987). 

Raccoons feed primarily on fruits, nuts, acorns, grains, insects, frogs, crayfish, eggs (Palmer 
and Fowler 1975). In a Maryland forested bottom land, the diet:lry composition of raccoons 
during the summer was principly made up of insects (39 percent), wild cherry (17 percent), 
blackberries ( 16 percent), crayfish (8 percent), snails (5 percent), herptiles (5 percent), fish 
(2 percent), rodents (2 percent), com (1 percent), and trace amounts of Smilax, acorns and 
pokeberry (Llewellyn and Uhler 1952). At Washington state tidewater area raccoons 
displayed the following dietary composition: molluscs, mussels and oyster (4~ percent), 
Crustacea, shrimp and crabs (25 percent), fish (9 percent), marine worms (20 percent), and 
Echiurida worms (I percent) (Tyson 1950). 

The home range of a raccoon depends on the animal's age, habitat, food resources, and 
season (Sanderson 1987). Home ranges are typically a few hundred hectares but ranges as 
large as a few thousand hectares have been reported (Sanderson 1987). The home r~nge for 
adult male raccoon found in coastal Georgia raccoons is approximately 65 ha <:: 18 SE) 

while the home range for adult females in the same area is approximately 39 ha (:: 16 SE) 
(Lotze 1979). Population densities also depend strongly on the amount of resources in the 

area. Numbers ofO.l to 0.2 animals per hectare is common (Hoffman and Gottschang 1977). 

Exposure Profile 

For the purposes of this risk assessment, a body weight of 2 kg, an ingestion rate of 0.5 
kg'day, and a diet of 80 percent forage fish and 20 percent clams were assumed. A soil 
ingestion rate of 9.4 percent of the diet has been reported for raccoons (Beyer et a!. 1991 ). 
Multiplying the ingestion rate by 9.4 percent yields a sediment ingestion rate of0.047 kg/day. 
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A daily water ingestion rate of0.18 Liters per day (1../day) was calculated using an allometric equation derived by Calder and Braun ( 1983 ). A diet of I 00% fish will be assumed. 
2.':1.5' c:~o.-:-""·railed Shrew (8/arina brevicauda) as Representative of Insectivorous Mammals 

Jystjficatioo 

The short-tailed shrew was seleaed as representative of insectivorous mammals because of its dietary composition, relative abundant distribution in both moist and dry habitats, and likelihood of occurrence at the Dry Run Creek site. Although their diets may consist of plants as well as insects, they tend to favor soil invertebrates when they are in abundance. Hence, by assuming that their dietary composition comprises solely invertebrates in this risk assessment, this species may represent an insectivorous mammal. 

Life HistOry 

The short-tailed shrew is an extremely active, large, and heavy-bodied shrew common within its range (Jones and Birney 1988). It occupies a variety of moist and dry habitats such as marshes, bogs, moist forest floors with ample decaying matter, brushland, fencerows, weedfields, and pastures (Barbour and Davis 1974; Jones and Birney 1988). Short-tailed shrews are active both day and night throughout the year, although most of this activity is. subnivean (Merritt 1987). During harsh winters, this species may undergo a period of torpor· (Hofftneister 1989). 

The home range of this species varies with their dramatic population cycles. In peak yean, animal density may be greater than 25 individuals per acre (Schwartz and Schwartz 1981 ). In other years, this species may have an animal density of one individual per acre (Merritt 1987). 

Although short-tailed shrews strongly prefer animal matter, they' are opportUnistic omnivores and will voraciously consume whatever food items are in ample supply (Barbour and Davis 1974). These food items include earthworms, slugs, snails. insects, arthropods, fungi, vegetable matter, seeds, snakes, salamanders, small mammals, and young birds (Barbour and Da•·is 1974; Jones and Birney 1988; Schwartz and Schwanz 1981 ). Plant matter is generally consumed to a greater extent in winter (Schwartz and Schwanz 1981 ). In some regions, plant matter may constirute up to 20 percent of the shrew's diet (Barbour and Davis 1974). Subma.'<illary glands p1 oduc:e a venom that quickly immobilizes their prey (Merritt 1987). Prey items that are not consumed immediately are stored in a cache (Merritt 1987). · 
Using echolocation and scent-marking, short-tailed shrew rely heavily on their hearing and sense of smell to locate food and to move about (Hoffmeister 1989). An elaborate system of runways and runnels are constrUcted usually just a few inches below the ground surface (Schwartz and Schwartz 1981 ). Two types of nests are built by this species, a breeding nest and a resting nest. Both nests are built under£round beneath a log. rock, or other cover, and have multiple entrances. The breeding nest is typically larger than the resting nest (Merritt 1987). 

Breeding appears to commence in early spring and extend into the fall, although in some regions, breeding may subside in early and midsummer but peak agilin in early fall (Horrmeister 1989; Jones and Birney 1988). Gestation periods are approximately 21 to 22 
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days with litter sizes of approximately four to ten young (Jones and Birney 1988; Schwartz 
and Schwartz 1981 ). The young are fully mature from one to three months of age (Barbour 
and Davis 1974; Schwartz and Schwartz 1981 ). Both sexes may breed their fLrSt spring 
(SchwartZ and Schwartz 1981 ). 

Natural predators of the short-tailed shrew include fish, snakes. owls, hawks, shrikes. 
opossums, raccoons, foxes, weasels, bobcats, skunks, and feral cats, although most of these 
predators do not consume the shrew (or at least all of the shrew) because of their distasteful 
musk glands (Barbour and Davis 1974; Jones and Birney 1988; Merritt 1987; Schwartz and 
Schwartz 1981 ). The life expectancy of a short-tailed shrew in the wild is approximately one 
year (Schwartz and Schwanz 1981 ). 

E:sposyre Profile 

Adult short-tailed shrews weigh from 12 to 30 grams (g) (Jones and Birney 1988; Merritt 
1987). Home ranges vary from 0.5 to I ac:re (Memtt 1987). Therefore, it was assumed that 
a short-tailed shrew could obtain 100 pen:ent of its diet from the contaminated area (area use 
factor of 1), since the area comprising the on-site sampling locations was approximately 20 
acres. 

Food ingestion rates ranging from 0.49 to 0.62 gram per gram of body weight per day (gig 
BW/day) have been reported (U.S. EPA 1993). An average food ingestion rate of 7.9S 
g'day has also been reported (U.S. EPA 1993). To e~press the former food ingestion rate~ 
in units of g!day for comparison to the latter ingestion rate, the former ingestion rates were 
multiplied by the lowest reported body weight of 12 grams to yield food ingestion rates of 
S.SS to 7.44 g/day. Ofthese values, the highest food ingestion rate of7.95 g/day will be used 
for the purposes of this risk assessment. 

A water ingestion rate of0.223 gig BW/day has been reported (U.S. EPA 1993). To express 
this value in units of g!day, the water ingestion rate was multiplied by the lowest reported 
body weight of 12 g to yield a water ingestion rate of 2.7 g.1day (2.7 milliliters per day 
[mL!day]). 

A soil ingestion rate for the short-tailed shrew was not available from the literature, therefore, 
the soil ingestion rate of the opossum was used. The opossum's diet is similar to that of the 
short-tailed shrew since they are both opportunistic omnivores with a strong preference for 
animal matter (Schwartz and Schwartz 1981). A soil ingestion rate of9.4 percent of the diet 
was reported for the opossum (Beyer eta!. 1994). This value was multiplied by the highest 
food ingestion rate of the short-tailed shrew (7.95 g!day) to yield a soil ingestion rate of0.74 
g."day. For the purposes of the food chain model in this risk assessment. it was assumed that 
I 00 percent of the diet of the short-tailed shrew was comprised of earthworms. 

2. 9.10 Meadow Vole (Microtus pennsylvanicus) as Representative of Herbivorous Mammals 

Justifkatjon 

The meadow vole was selected as representative of herbivorous mammals because of its 
dietary composition, abundance in North America, preference for moist areas, and likelihood 
of occurrence at the Dry Run Creek site. 
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Life Historv 

The meadow vole is one of the largest and most abundant voles in North America {Jones and 
Birney 1988; Merritt 1987). Although they are more commonly found in habitats such as 
moist meadows, bogs, swamps, stream banks. and la.keshores, they have also been known to 
inhabit cultivated fields, roadside ditches, and fencerows (Barbour and Davis 1974; Jones 
and Birney 1988; Me:ritt 1987; Schwanz and Schwanz 1981). Dense vegetative cover 
appears to be cne of the major prerequisites for habitation (Hoffmeister 1989; Jones and 
Birney 1988). 

The home range of the meadow vole varies in size with season, habitat, and population size 
(J~nes and Birney 1988). Populations tend to fluctuate drastically every two to five years, 
with peak population density levels exceeding 100 voles per acre (Barbour and Davis 1974; 
Jones and Birney 1988). Activity occurs during both day and night, and throughout the year, 
although it is greatest at dawn and dusk (Barbour and Davis 1974). Well-worn intersecting 
runways under vegetative cover are distinctive of meadow vole inhabitation (Jones and 
Birney 1988). Elaborate spherical nests are commonly built aboveground in the center of a 
tussock of grass, although underground nests are also built in drier areas (Barbour and Davis 
1974; Jones and Birney 1988). 

The meadow vole is herbivorous, feeding primarily on grasses, sedges, legumes, tubers, and 
roots (Merritt 1987); however, insectivory and cannibalism have been reported in some 
individuals (Barbour and Davis 1974; Hoffineister 1989}. Bluegrass (Poa sp.) is a major 
component of the diet in some regions (Jones and Birney 1988; Hoffmeister 1989). This 
species hoards food for the winter in above- and below-ground caches (Merritt 1987). 

The meadow vole is one of the most prolific mammals, producing litter after litter in rapid 
succession (Barbour and Davis 1974). Breeding occurs during the warmer months of the 
year (Jones and Birney 1988). The gestation period is about 21 days with litter sizes ranging 
from 1 to 11 young (averaging four to seven) (Barbour and Davis 1974; Jones and Birney 
1988). The helpless young mature rapidly and may breed by 25 days of age (Barbour and 
Davis 1974). 

Meadow voles are preyed upon by nearly all species of predatory birds and mammals 
(Barbour and Davis 1974). These predators include owls, hawks. shrikes, bluejays, crows, 
fo~es. weasels, mink. cats, raccoons, skunks, opossums, shrews, and snakes (Barbour and 
Davis 1974; Merritt 1987). Due to heavy predation, only a small proportion of the 
population exceeds sixty days of age (SchwartZ and Schwanz 1981 ). 

Exposure Profile 

Adult meadow voles weigh from 20 to 65 grams (Merritt !987; U.S. EPA 1993). The home 
range ofthis species varies from less than one acre to 3.2 acres (Merritt 1987). Therefore, 
it was assumed that a meadow vole could obtain 100 percent of its diet from the 
contaminated area (area use f;;,.:tor of 1 ), since the area comprising the on-site sampling 
locations was approximately 20 acres. 

A food ingestion rate ranging from 0.30 to 0.35 gig BW/day, and a me:m water ingestion rate 
of0.21 g!g BW/day is reported for this species (U.S. EPA 1993). To express these values 
in units of g.' day, the highest reported food ingestion rate of 0.35 gig B W/day and the water 

41 
~ &i; ;) • ' .~ .r~ \f ~ .. ~ ........... 

USFW 0628 



3.0 ASSUMPTIONS 

ingesti_on rate ofO.~I g/~ BW/day were multiplied by the lowest reported body weight of20 

g to yteld a food mgestton rate of 7.0 glday and a water ingestion rate of 42 glday (4.2 
mVday). 

A soil in11estlon rate of 2.4 pe~ent of the total di .. , '"' 4 - '-••., re""-·-Y to eyer era!. 1994) for 
the meadow vo1e. 1 o express this .... ,ue in units of g/day, the soil ingestion rate of 2.4 

percent was multiplied by the food ingestion rate of7.0 g.'day to vi.,t.S ••• a Lu:o~:::.uon rate 

of0.17 glday. 

For the purposes ofthe food chain model in this risk assessment. it was assumed that 100 

percent of the diet was comprised of plants. 

This risk assessment evaluates exposure to contaminants through food and incidental sediment/soil ingestion. 

The following conservative assumptions were made to conduct this risk assessment in the absence of site

specific data: 

• The ma.~imum of the contaminant levels measured in sediment, soil, or water collected on site was 

used in risk calculations. 

• The ma;"(imum concentrations ofCOCs reported in sediment, soil, water, and biota were assumed to 

be present site-wide. 

• An area use factor (AUF) of I was assumed for all species using the site for feeding. 

• Contaminants were assumed to be 100 percent bioavailable. 

• Dietary composition information was obtained from the literature for the receptor species. However, 

simplifications of complex diets were performed for the receptors. 

• A 1 iterature search was conducted to determine the chronic toxicity of the contaminants of concern 

when ingested by the indicator species. If no toxicity values could be located for the receptor species, 

values reported for a closely related species were used. All studies were critically reviewed to 

determine whether study design and methods were appropriate. When values for chronic toxicity were 

not av ... ilable, L010 (median lethal dose) values were used. For purposes of this risk assessment, a 

factor of I 00 was used to convert the reported LD10 to a No Observed Apparent Effect Level 

(NOAEL). A factor of 10 was used to convert a reported Lowest Observed Adverse Effect Level 

(LOAEL) to a NOAEL. and a factor of 10 was used to convert a reported L010 to a LOAEL. If several 

toxicity values were reported for a receptor species, the most conservative value was used in the risk 

calculations regardless of toxic mechanism. Toxicity values obtained from long-term feeding studies 

were used in preference to those obtained from single dose oral studies. No other safety factors were 

incorporated into this risk assessment. 

• ln some cases, contaminant doses were reported as part per million contaminant in diet. These were 

converted to daily intake (in milligrams per kilogram body weight per day; mg.'kg-day) by using the 

formula: 

Intake (mg.'kg.'day)•Contaminant Dose (mg./kg diet) x Ingestion Rate (kg/day) x 1/Bodyweight (kg) 
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This conversion allows dietary toxicity levels cited for one species to b~ co_nverted to a dail~ d~se for 
a different species based on body wei&}lt. For the ~urposes of ~ts nsk assess~e~t. anctdental 
cnil/sediment ingestion was also includoll in the calculatiOn tO determllle the total dat_ly ~take for _the 
receptt~a .,.. .• ;~5 • "1"'-=.- oo~,.;Jv dose may men be used to evaluate the risk to other spectes tf no spectfic 
toxicity data a.~ avatlable for a c....~ ,ccc!J~ .... 

• Some con tam in- or ~~'.::e- (e.g. aluminum) are not food chain accumulators, but instead are direct 
toxins when ingested at the prescn· .. ...t levels. 

4.0 EFFECTS PROFILE 

Many contaminantS detected at the Dry Run Creek site do not have benchmarks. This excluded them from 
further consideration in this risk assessment, but does not exclude them as potential contaminants of concern. 
Based on the results of the preliminary risk assessment, the following compounds were considered COCs and 
their toxic effects are presented next: fluoride, trichlorofluoromethane, aluminum, arsenic, beryllium, chromium, 
copper, iron, lead, manganese, nickel, vanadium, and zinc. Based on the chemistry results, these compounds 
will be further evaluated using food chain accumulation models. Contaminants exceeding their respective 
benchmarks are assumed to be affecting receptor species and negatively impacting species, populations, and 
communities in the aquatic and terrestrial ecosystems at the Dry Run Creek site. 

4.1 Fluoride 

Maurer et al ( 1990) identified skeletal and dental abnormalities in rats that were exposed to sodium 
fluoride for a period of99 weeks. The LOAEL identified in this stUdy was 4 mg Fllkg BW/day. A 
NOAEL was calculated from the LOAEL using an accepted conversion factor of 10. Based on these 
results. a LOAEL of 4mglkg BW/day and an estimated NOAEL of0.4/kg BW/day will be used to 
evaluate the risk posed by fluoride mammalian receptors 

Fleming eta!. ( 1987) found significant growth rate reduction in European starling fed a diet containing 
as low as 13 mg FVkg BW/day. No effects were observec;t at 10 mg FVkg BW/day. As such, this risk 
assessment will estimate fluoride related risk using a LOAEL of 13 mg/kg BW/day and a NOAEL of 
10 mg.·kg BW/day. 

4.2 Organofluorides 

No studies pertaining to the dietary toxicity oftrich1orofluoromethane or any other fluorinated organic 
compound was found in the literature. 

4.3 Aluminum 

Dixon et al. (I 979) conducted a study that evaluated the reproductive success of rats exposed to 
aluminum in drinking water for 90 days prior to breeding. The highest dose administered was 77.5 
milligrams per kilogram body weight per day (mglkg BW/day) and did not result in reproductive 
abnormalities. Lal et al. ( 1993) conducted a 180-day drinking water study in which rats were exposed 
to 55 mg.'kg BW/day of aluminum. At this dose, behavioral effects were observed, including a 
significant reduction in spontaneous locomotor activity and significant deficits in acquisition and 
retention of learned responses. Based on these results, a LOAEL of 55 mg/kg BW/day and an 
estimated NOAEL of 5.5 mg./kg BW/day will be used to evaluate the risk posed by aluminum to 
mammalian receptors (Table 1). 

43 



No effects were observed when Japanese quail were fed a diet containing 0.05 percent (84 mglkg 
BW/day) aluminum for four weeks (Hussein et al. 1988). When quail were fed a diet containing 0.1 
percent (165 mglkg BW/day) aluminum, a decrease in egg shell breaking strength was observed. 
Finally, when quail were fed a diet containing 0.15 percent(257 mglkg BW/day) aluminum, a decrease 
in body weight, egg shell strength, and egg shell production was observed. A 48-day feeding study 

using chickens concluded that dietary levels of28.4 mglkg BW/day aluminum resulted in a decrease 
in weight gain, feed intake, and plasma inorganic phosphorus, as well as an increase in plasma calcium 
(Hussein 1990). However, only the altered metabolism of calcium and phosphorus could be attributed 

to the direct effects of aluminum. The associated NOAEL for this effect is 22.8 mg.lkg BW/day. 

Because a range of concentrations were used and the endpoints were ecologically significant and 

related to the dose, the study by Hussein et a!. (1988) was used to the develop the NOAEL and 

LOAEL values. A NOAEL of84 mglkg BW/day and a LOAEL of 165 mglkg BW/day will be used 

to evaluate the risk posed by aluminum to avian receptors (Table 1). 

4.4 Arsenic 

Several studies were located which determined the effects of As to mammals. A study conducted on 

cllts indicated that a chronic oral toxicity dose was 1.5 mglkg BW/day (Pershagen and Vahter 1979). 
In addition. National Resources Council of Canada ( 1978) states that mammals in general have oral 

LD~ that range from 10 to 50 mglkg of lead arsenate. A study conducted on mice indicated an oral 
dose LD50 of39.4 mglkg BW/day and an oral dose LD0 of 10.4 mglkg BW/day after 96 hours (NAS 

1977). For the purposes of this risk assessment, the chronic value for the cat was used to calculate 
HQs for mammals (1.5 mg/kg BW/day). This value was converted to a NOAEL by dividing by .a 

factor of 10. · · 

Eisler ( 1988a) reviewed several studies in which the toxicity of inorganic arsenicllls were measured. 

Inorganic As is more mobile than organic: As and may pose greater risk by leaching into surface water. 

Studies were also described in which organoarsenical compounds were measured. Studies indicate 

that sensitive species include the California quail (single oral dose LD50 of 47.6 mg.lkg BW/day) 

(Hudson et al. 1984) and chicken (single oral dose LD50 of 33 mglkg BW/day) (NAS 1977). For the 

purposes of this risk assessment, a value of3.3 mglkg BW/day was used to determine the HQ to birds. 

This value was converted to a NOAEL by dividing by a factor of I 0. 

4.5 Beryllium 

Two separate chronic dietary exposure studies using rats reported similar musculoskeletal effects. 

Guyatt et al. (1933) fed large amounts ofberyllium carbonate to rats at concentrations of 10, 20, 40, 

80, 160, and 240 mg/kg BW/day. Rats from all exposure levels developed rickets, with the fragility 

of the bones varying directly with the exposure concentration. Similar results were reported by 

Jacobson ( 1933) who reponed severely weakened bones in rats fed beryllium carbonate at dietary 

levels of 121 and 242 mg.lkg BW/day. 

For this risk assessment, a dietary exposure level of I 0 mglkg B W/day was used to estimate risk of 

beryllium to the shan-tailed shrew. A NOAEL of 0.10 mg/kg BW/day was derived from this LOAEL 

using an accepted conversion factor of I 0. 

No studies pertaining to the dietary toxicity of beryllium to avian receptors were found in the 

li[erature. 

4.6 Chromium 
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Heinz and Haseltine ( 1981) exposed 2- to 3-year old breeding pairs of black ducks (Anas rubripes) 
to a diet containing 0, 20, or 200 mglkg, wet weight, (0. 2.77, or 27.77 mg;kg BW/day) of cr·1 as 
chromium powsium sulfate [CrK (S0Jz•l2H:O] for a period of approximately five months, until the 
onset of egg-laying by the females. Hatched ducklings were then fed a mash diet containing the same 
Cr concentrations that the parents were fed. Seven-day old chicks were tested for avoidance behavior 
in response to a fright stimulus. None of the Cr concentrations resulted in alteration of avoidance 
behavior. 
However, Haseltine et al. (1985), in an unpublished study reported by Eisler ( 1986a) notes that black 
duck ducklings suffered reduced survival and altered growth patterns when exposed to I 0 mg!kg and 
SO mg!kg of an unspecified cr·1 compound in their diets. The percent reduction in survival and a 
detailed explanation of the altered growth patterns were not available in this unpublished study. 

For the purposes of this risk assessment, dietary levels of 10 mglkg (1 mglkg BW/day) ofCr in prey 
was used as a LOAEL for the avian species. However, due to the conflicting results, a NOAEL was 
derived from the same study in which the LOAEL was selected to maintain a degree of consistency 
regarding the Cr species evaluated. A NOAEL ofO.l mglkg BW/day was derived from the LOAEL 
using a conversion factor of 10. 

A study conducted with dogs indicated that 2.5 mglkg!day of Cr ... ingested in the diet caused death 
(Steven et al. 1976). For the purposes of this risk assessment, a LOAEL of0.25 and a NOAEL of 
0.025 were used for the red fox, raccoon, and mink. 

4.7 Copper 

One study was located which determined the effects of ingestion of Cu to mammalia species. An oral 
dose of I 00 mg/kglday to a dog caused death (OHMD 1987). For the purposes of this risk assessment, 
a LOAEL of 10 mglkglday was used and a NOAEL of 1 mglkglday were used for the exposure of 
mammals. 

Several studies were located which determined the effects of Cu on chickens. A dose of 350 mglkg 
(6 1.3 mg.'kg/day) caused a significant decrease in growth and food consumption (Smith 1969). 
Another study found that a dose of325 mglkg (23.5 mg!kg/day) caused respiratory problems (Hatch 
1978). Assuming that respiratory problems are an acute effect.~ LOAEL of 2.35 mg/kg/day and a 
NOAEL of0.235 mg;kg/day were used to determine risk to avian species. 

4.8 Iron 

No studies pertaining to the dietary toxicity of iron to mammalian or avian receptors were found in the 
literature. 

4.9 Lead 

The gastric motility of adult male and female red-tailed hawks fed 0.82 and 1.64 mg Pblkg BW/day 
in a single oral dose was evaluated through the use of surgically implanted transducers for a period 
of three weeks following the dose. Neither concentration had any effect on gastric contractions or 
egestion of undigested material pellets (Lawler et al. 1991 ). 

A srudy conducted on red-tailed hawk found that 3 mg/kg/day of Pb caused the clinical symptoms of 
Pb poisoning (Reiser and Temple 1981 ). A similar study found that 3 mg.lkg,'day fed to 3tarlings 
caused a reduction in muscle condition and altered their feeding activity (Osbome et al. 1983 ). For 
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the purposes of this risk assessment. a LOAEL of 3 mglkglday was used to determine risk to avian 

species and a NOAEL of0.3 was used. 

Several srudies were located which determined the effects of Pb ingestion to mammals. A srudv 

condueted on mice indicated that 1.5 mglkglday of Pb caused a reduction in success of implanted ov~ 
(Clark 1979). Another srudy found that 2.1 mglkglday caused a reduction in the frequency of 
pregnancy when the dose was administered 3 to 5 days following mating (Clark 1979). For the 

purposes of this risk assessment. a NOAEL of0.15 mglkg/day and a LOAEL of 1.5 mglkg/day were 

used to determine risk to mammals. 

4.10 Manganese 

The effects levels for manganese toxicity vary widely, most likely attributable to the form of 

manganese tested. Rats exposed to 13 mgtlcg BW/day of manganese as l'ttn304 in their diet for 224 
days emibited reduced testosterone levels (Laskey et al. 1982). In mice, a dietary level of 140 mg/kg 

BW/day, also of MnJ04 for 90 days resulted in decreased activity (Gray and Laskey 1980). A much 

higher exposure concentration of2,300 mglkg BW/day of manganese as l'ttnC12 resulted in reduced 
dopamine levels (G ianutsos and Murray 1982). 

In contrast. levels as high as 930 mg/kg BW/day of manganese as MnS04 for 103 weeks had no effect 

on the respiratory, cardiovascular, gastrointestinal, hematological, musculoskeletal, hepatic, renal, 
dermaL and ocular systems of mice (Hejanancik et al. 1987). 

For this risk assessment, a dietary exposure level of 13 mglkg BW/day will be used as a LOAEL ~ 
estimate risk of manganese to the selected mammalian receptor. A NOAEL of 1.3 mg/kg BW/day was 

derived from this LOAEL using an accepted conversion factor of 10. 

No studies pertaining to the dietary toxicity of manganese to an avian receptor were found in the 

literarure. 

4.11 Nickel 

Several srudies were available which determined the effects ofNi ingestion to mammals. Wistar rats 

fed ?-:i sulfate indicated a NOAEL of 187.5 mglkg!day to most systems except for body weight. This 

level of Ni sulfate caused a 27 to 29 percent decreased body weight (Ambrose et al. 1976). In a 

similar srudy with a beagle, a NOAEL of 62.5 mglkglday was noted (Ambrose et al. 1976). For the 

purposes of this risk assessment a NOAEL of62.5 mglkglday was used to determine risk to mammals. 

This .. ,-alue was converted to a LOAEL of625.0 mglkg!day by multiplying the NOAEL by a flctor of 

10. 

No studies were available that determined the dose ofNi to avian species. Tnerefore, the risk to avian 

species from ingested Ni will not be determined. 

4.12 Vanadium 

Ga .. ·age srudies in mice have found an LC50 of31 mg Vn/Kg diet (Schroeder and Balassa 1967). This 
dose w:l.S converted to a LOAEL of 3.1 mglkg and a NOAEL of 0.31 using an accepted factor of I 0 

conversion. This food dose was converted to a daily dose by multiplying the LOAEL or KOAEL 

concentration by an ingestion rate commonly observed in mice (0.003 kg of food/day) and then by the 

inverse of the body weight (0.025 kg)(RTECS 1985). This calculation resulted in a LOAEL of 0.371 
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mg V/kg BW/day and a NOAEL of0.0372 mg Vlkg BW/day. These values will be used to estimate 
risk to mammalian receptors in this risk assessment. 

Rosomer ( 1960) exposed chickens to varying concentrations of vanadium. The study involved feeding 
4 replicates of 13 chickens varying concentrations of vanadium for a period of 21 days. The study 
found that a dietary level of 40 mgikg in the diet resulted in a marked depression in weight gain and 
efficiencv of food utilization. At levels of200 mglkg. mortality was noted in all test chickens. The 
authors ~eported that a dietary level of20 mglkg could be tolerated with no resultant toxic effects. 
This dietary level was converted to a daily dose as above by multiplying the dietary concentration by 
a representative chicken ingestion rate (0.140 kg/day) and then by the inverse ofthe body weight 
(0.800 kg)(RTECS 1985). This calculation resulted in LOAEL of7 mg Vlkg BW/day and a NOAEL 
of3.5 mg Vlkg BW/ day. These values will be used to estimate risk to avian receptors. 

4.13 Zinc 

Several studies were available which determined the effects of ingested Zn to birds. A concentration 
of 144.5 mglkglday caused a decrease in growth and anemia in chickens (Stahl eta!. 1989). In a 
similar study conducted on chickens, a concentration of 361 mglkglday caused a reduction in body 
weight (Dean et al. 1991). In a study conducted on Japanese quail, a concentration of 139 mglkg/day 
caused 7 percent mortality in chicks and reduced food intake (Hill and Camardese 1986). For the 
purposes of this risk assessment. a LOAEL of 139 mglkglday was used to determine the effects ~o 
avian species. This value was converted to a NOAEL of 13.9 mglkg/day by dividing the LOAEL oy 
a factor of 10. 

A study conducted on dogs, indicated that 1,000 mglkg (25 mglkglday) caused no effects after one 
year (NAS 1979). For the purposes of this risk assessment. a LOAEL of150 and a NOAEL of25 
were used ro determine risk to the fox and the mouse. In a study conducted on ferrets, a dose of370 
mg/kg day caused a decrease in food intake and weight loss. Because the ferret is similar to the mink, 
a LOAEL of 370 mg/kg!day was used and a NOAEL of37 was used to determine risk to the mink. 

5.0 RlSK CHARACTERlZATION 

The following method was used to calculate risk. To estimate the risk to wildlife in the model systems utilizing 
the Dry Run Creek site, implications of the exposure concentrations need to be determined. The HQ method 
(U.S. EPA 1989, Bamthouse et al. 1986) compares exposure concentrations to ecological endpoints such as 
reproductive failure or reduced growth. The comparisons are expressed as ratios of potential intake values to 
population effect levels, or: 

Hazard Quotient (HQ) • Mean Exposure Concentration 
No Observed Adverse Effect Level (NOAEL) 

A HQ greater than one indicates that exposure to the contaminant has the potential to cause adverse effects in 
the organism. A HQ less than one does not indicate a lack of risk. The HQ should be interpreted based on the 
severity of the effect reported. The results of the risk characterization are presented next. 

5.1 Benthic Invertebrate Community Structure and Function 

The benthic invertebrate community in Dry Run appears to be at risk for two reasons. The benthic 
communir;.· survey showed a decrease in community taxonomic diversity and abundance in Dry Run 
as compared to the Reference stream. Since land use and available habitat ar~ the same along both 
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streams, the decrease in diversity and abundance in Dry Run may be attributed to contamination 

present in sediments in Dry Run. In addition, the amphipod toxicity test clearly demonstrates that 

acute exposure sub-lethal effects can be produced in the benthic community, especially under 

conditions present in Tributary A and in Area II. The observed negative growth effect was 

significantly negatively correlated with fluoride, aluminum, calcium, magnesium. oiclcel, potassium. 
and sodium. Further, there were strong negative associations berween the growth endpoint and 

chromium. copper. lead, and zinc concentrations. although the relationships were not significant at 

the 0.10 level. Since the sediments closer the landfill along the whole Dry Run reach appear to be 
enriched with metals, the observed toxicity may represent a significant threat. 

5.2 Soil Invertebrate Community Structure and Function 

The soil invertebrate community does not appear to be at risk based on current soil conditions at Dry 
Run. The earthworm toxicity test identified no problems with survival or growth. 

5.3 Fish Communities 

The fish community at Dry Run may be at risk. Results of the fathead minnow toxicity bioassay show 

that water conditions in Upper Tributary A induce mortality to larval fish. This mortality could not 
directly be associated with a suite of contaminants as in the amphipod test, but survival was negatively 

correlated with powsium concentrations, bowever this correlation was not statistically significant 

at the 0.10 level. There was a significant positive correlation berween fathead survival and iron 

concentrations in the fl.ltered water samples. Low ~ies diversity and abundance observed during 
the elecrroshocking effort may be reflected by the results of the toxicity test. : 

5.4 Worm-eating Birds 

A conser•ative risk assessment model based on wet-weight concentrations of contaminants for the Dry 
Run Creek site has determined that worm-eating birds may be at risk due to ingestion of contaminated 

forage, soil. and water. The model predicts that aluminum, chromium, copper, lead, vanadium, zinc, 
and fluoride are risk factors based on conservative inputs. By default. beryllium, iron, manganese, 

nickel. and trichlorofluoromethane are risk factors due to lack of toxicological benchmarks for these 

compounds. Food chain risk calculations and resultant hazard quotients are presented in Table 42. 

5.5 Carnivorous Birds 

A conser·.-ative risk assessment model based on wet-weight concentrations of contaminants for the Dry 
Run Creek site has determined that carnivorous birds may be at risk due to ingestion of contaminated 

forage, soil. and water. The model predicts that aluminum, chromium, copper, lead, zinc, and fluoride 

are risk factors based on conservative inputs. By deflult, beryllium, iron, man2anese, nickel, 

vanadium. and trichlorofluoromethane are risk factors due to lack of toxicological benchmarks for 

these compounds. Food chain risk calculations and resultant hazard quotients are presented in Table 

42. 

5.6 Carnivorous Mammals (Terrestrially feeding) 

A conservative risk assessment model based on wet-weight concentrations of contaminants for the Dry 
Run Creek site has determined that carnivorous mammals may be at risk due to ingestion of 

contaminated forage, soil, and water. The model predicts that aluminum, chromium, copper, lead. 
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manganese, vanadium, and fluoride are risk factors based on conservative inputs. By default. iron and 
trichlorofluoromethane are risk factors due to W:k of toxicological benchmarks for these compounds. 
Food chain risk .:alculations and resultant hazard quotients are presented in Table 42. 

5.7 Piscivorous Mammals 

A conservative risk assessment model based on wet-weight concenaations of contaminants for the Dry 
Run Creek site has determined that piscivorous mammals may be at risk due to ingestion of 
contaminated forage, soil, and water. The model predicts that chromium, manganese, and fluoride are 
risk factors based on conservative inputs. Trichlorofluoromethane is not considered a risk factor 
because it was not detected in site sediments. Food chain risk calculations and resultant hazard 
quotients are presented in Table 42. 

5.8 Omnivorous Mammals 

A conservative risk assessment model based on wet-weight concenaations of contaminants for the Dry 
Run Creek site has determined that omnivorous mammals may be at risk due to ingestion of 
contaminated forage, soil, and water. The model predicts that arsenic, chromium, copper, manganese, 
vanadium, and fluoride are risk factors based on conservative inputs. Trichlorofluoromethane is not 
considered a risk factor because it was not detected in site sediments. Food chain risk calculations and 
resultant ha.urd quotients are presented in Table 42. 

5.9 Insectivorous Mammals 

A conservative risk assessment model based on wet-weight concenaations of contaminants for the Dry 
Run Creek site has determined that insectivorous mammals may be at risk due to ingestion of 
contaminated forage, soil, and water. The model predicts that aluminum, chromium, copper. lead, 
manganese. vanadium and fluoride are risk factors based on conservative inputs. By default. iron, and 
trichlorofluoromethane are considered risk factors due to lack of toxicological benchmarks for these 
compounds. Food chain risk calculations and resultant hazard quotients are presented in Table 42. 

5. I 0 Herbivorous Mammals 

A conservative risk assessment model based on wet-weight concenaations of contaminants for the Dry 
Run Creek site has determined that herbivorous mammals may be at risk due to ingestion of 
contaminated forage, soil. and water. The model predicts that aluminum. chromium, lead. manganese. 
and fluoride are risk factors based on conservative inputs. By default, iron, vanadium. and 
trichlorofluoromethane are considered risk factors due to lack of toxicological benchmarks for this 
compound. Food chain risk calculations and resultant hazard quotients are presented in Table 42. 

6.0 UNCERTAINTY ANALYSIS 

There are factors inherent in the risk assessment process which contribute to uncertainty and need to be 
considered when interpreting results. Major sources of uncertainty include narur;:ol variability, error. and 
insufficient knowledge. 

Error can be introduced by use of invalid assumptions in the conceprual model. Conservative assumptions were 
made in light of the uncertainty associated with the risk assessment process. This \vas done to minimize the 
possibility of concluding that no risk is present when a threat acrually does exist (e.g .. elimination of false 
negatives). \Vhenever possible, risk calculations were based on conservative values. For example, ~OAELs 
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used to calculate HQs were the lowest values found in the literature, regardless of toxic mechanism. 

An important concibutor to uncertainty is the incompleteness of the data or information upon which the risk 
assessment is based. Risk calculations are based on maximum CCC levels in sediment, water, and soil samples. 

Literature values for the toxicity ofCOCs were not available for all receptor species. An attempt was made to 
identify studies using closely related species to make risk estimates for the selected receptors. Species respond 
differently to exposure to toxins; responses to COCs by the indicator species may be different from species for 
which the toxicity data are reported. Methodological problems were also apparent in several of the studies from 
which NOAELs were obtained. Unfortunately, studies which were more suitable for this assessment were not 
found for some of the selected receptors. 

A literature search was conducted to identify appropriate NOAELs and LOAELs for this risk assessment. The 
values used to calculate HQs were the lowest values found in the literature. In many of the studies reviewed, 
adverse effects were observed at the lowest exposure concentration. This made it impossible to identify 
appropriate NOAELs for some receptors. In these cases, a factor of 10 was used to convert the LOAEL to a 
NOAEL, which adds uncertainty to the NOAEL-based calculations. 

Doses in toxicological studies can be reported in units of mg contaminant/kg diet, or in units of mg 
contaminant/kg body weight/day. All doses reported as mglkg in diet were converted to units of mglkg 
BW/day. If body weights were reported for the test animals in a given study, these values were used for making 
this conversion. Otherwise, the body weight and ingestion rate for the species reported in other Iiteratur~ 
sources were used. 

Another source of uncertainty arises from the use of toxicity values reported in the literature which are derived 
from single-species, single-contaminant laboratory studies. Prediction of ecosystem effects from laboratory 
studies is difficult. Laboratory studies cannot take into account the effects of environmental factors which may 
add to the effects of contaminant stress. NOAELs were generally selected from studies using single 
contaminant exposure scenarios. Species utilizing the Dry Run Creek site are exposed to a variery of 
contaminants. 

There is very little information available in the literature regarding the ntes of incidental soiVsediment ingestion 
for wildlife species. In this risk assessment, most of these values were based on estimates reported for species 
similar to the indicator species. 

Exposure concentrations were calculated for each target receptor species based on levels of contaminants 
detected in site media. daily food ingestion rates, incidental soiVsediment ingestion rates, and body weight 
reported in the literature. 

Tnis ecological risk assessment was conducted with the intent of completing a baseline risk assessment. In this 
risk evaluation it is concluded that a "potential ecological risk" exists if the HQ calculated from the maximum 
area concentration and the NOAEL equals or exceeds one. Within the calculation spreadsheets, alternate 
calculations were made using LOAEL toxicity benchmarks. 

7.0 CONCLUSIONS 

7.1 Benthic Invertebrate Community Structure and Function 

Data from both the benthic survey and the toxicity tests indicate that fluoride and metal contamination 
ma~· be a significant problem in Dry Run. Numerous fish kills historically reported in Dry Run also 

so 

USFW 0637 



provide evidence for potential effects on the benthic community. 

7.2 Soil Invertebrate Community Structure and Function 

The strUcture and function of the soil invertebrate community does not appear to be at risk under 
current conditions found at the Dry Run Creek site. However, since earthworms comprise a significant 
amount oftlte forage base of some organisms (e.g. American robins, short-tail shrews, etc.), food chain 
problems may result from contaminants being tied up in the earthworm tissue. Based on our food 
chain models, it appears that this may be the case. 

7.3 Fish Communities 

It was sho.,.,-n through the results of the fathead minnow bioassay, that larval fish were susceptible to 
contamination currently present near the landfill outfall at Dry Run. This rmding is further supported 
bv the results of the benthic invertebrate toxicity tests, where toxicity was observed at the same 
[~cation. Negative effects of contaminants on the benthic community may directly affect fish 
communities, in that a portion of the fish food base in Dry Run (i.e. benthic invertebrates) may also 
be removed from the system. Reports of historical fish kills are also an important piece of evidence 
that suggests an ecological risk. In addition, high levels of metals were noted in the fish, which may 
present problems to upper level consumers due to dietary toxicity. 

7.4 Worm-eating Birds 

Results of the food chain model for worm-eating birds such as the American robin indicate a potential 
risk due to metals, fluoride, and trichlorofluoromethane. This risk is associated with these 
conta..'ninants in the soil andior in earthworm tissue. Reports of historical wildlife kills also suggest 
ecological risk to avian receptors. 

7.5 Carnivorous Birds 

Results of the food chain model for carnivorous birds such as the red-tail hawk indicate a potential risk 
due to metals, fluoride, and trichlorofluoromethane. This risk is associated with these conraminants 
in the soil and' or in small mammal tissue. Reports of historical wildlife kills also suggest ecological 
risk to avian receptors. 

7.6 Carnivorous Mammals 

Results of the food chain model for terrestrially feeding carnivorous mammals such as the red fox 
indicate a potential risk due to metals, fluoride. and trichlorotluoromechane. ..his risk is associated 
with these contaminants in th: soil and/or in small mammal tissue. Reports of historical wildlife kills 
also suggest ecological risk to mammalian receptors. 

7.7 Piscivorous Mammals 

7.8 

R~sults of the food chain mode! for piscivorous mammals such as the mink indicate a potential risk 
due to metals. fluoride. and aich!orotluoromethane. This ri:.k is associated with these contaminants 
in the soil and' or in fish tissue. Reports of historical wildlife kills also suggest ecological risk to 
mammalian receptors. 

Omnivorous Mammals 
-~~ 
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Results of the food chain model for omnivorous mammals such as the raccoon indicate a potential risk 
due to metals, fluoride, and aichlorofluoromethane. This risk is associated with these contaminants 
in the soil and/or in fish tissue. Reports of historical wildlife kills also suggest ecological risk to 

mammalian receptors. 

7.9 Insectivorous Mammals 

Results of the food chain model for insectivorous mammals such as the short-tail shrew indicate a 

potential risk due to metals, fluoride, and trichlorofluoromethane. This risk is associated with these 

contaminants in the soil and/or in earthworm tissue. Physiological abnormalities, specifically the tooth 

str'Jcrure of the shrews taken on site, further suggest ecological risk. In addition to the direct potential 

risk for the shrews, some of these animals had high concentrations of metals and fluoride in their 

tissues. This could present problems to organisms that feed on shrews and other small mammals on 
the site due to dietary toxicity. Reports of historical wildlife kills also suggest ecological risk to 

mammalian receptors. 

7.10 Herbivorous Mammals 

Results of the food chain model for herbivorous mammals such as the meadow vole indicate a 

potential risk due to metals, fluoride, and trichlorofluoromethane. This risk is associated with these 
contaminants in the soil and/or in plant tissue. In addition to the direct potential risk for the voles; 

some of these animals had high concentrations of metals and fluoride in their tissues. This could 

present problems to organisms that feed on voles and other small mammals on the site due to dietary 

toxicity. Reports of historical wildlife kills also suggest ecological risk to mammalian receptors. 

8.0 SUMMARY 

During the past several years, a farmer who grazes his cattle along the reach of Dry Run Creek, has reported 

severe abnormalities in his herd. These abnormalities have included an increased incidence of stillborn calves, 

blindness in newborn and adult cattle, erratic behavior, stiffness of gait in adult cattle, abnormal posture, 

monied teeth, and a high mortality rate across all age classes of his herd. In addition to problems with his herd, 

the farmer and others have also reported numerous fish kills in Dry Run, and wildlife kills (e.g. deer) for 

animals drinking from Dry Run. The results of this risk assessment support his assertion that effluent from the 

Dry Run Creek landtill may be having adverse effects on the ecological communities that inhabit the old field, 

deciduous forest, meadow, stream, and riparian habitats that are present on the site. These effects may be 

related to enriched levels of metals, fluoride, and trichlorofluoromethane that appear to be resultant of the 

landfill drainage. At il minimum, the symptoms manifest by the herd are characteristic of fluoride toxicity., and 

consistent with the conclusions of the risk assessment. In addition to the compounds that were studied in this 

risk assessment. numerous other compounds were present in Dry Run (specifically those identified ilS TICs or 

Tentatively Identified Compounds in the BNA scan) that could not be accurately identified. These compounds 

may also present a threat to the system, an certainly merit further investigation. The DuPont landfill that drains 

into Dry Run is the only apparent source oftrichlorofluoromethane in soils adjacent to the meam. 
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FIGURE 1 
Sampling Site Map 
Dry Run Creek Site 

Washington, Wood County, WV 
November 1997 
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TOI 
TOI 
TOI 
TOI 
TOI 

INTBROPPICB :o!liMCRANDUM 

LYNWOOD K. IRELAND 
RONALD W MELOON 
ROBERT L. RITCHEY 
H. DAVID RAMSEY, JR. 
David C. Harrison 

Date1 
Prom1 

14-Nov-1997 02:11pm EDT 
DANIEL A. WEBER 
WEB ERDA 

Dept1 
Tel No1 

ENGINEERING POLYMERS 
8-863-4415 

IRELAND ) 
MELOONRW ) 

RITCHERL ) 

RAMSEY ) 
HARRISDC 

Subject1 C-8 DATA FOR DOMESTIC WATER WELLS 

FYI, 

C-8 LEVELS IN THE EAST FILED DOMESTIC WATER SERVICE WELLS AND WEST 
FIELD (OLD LUBECK WELLFIELD) WELL #1 ARE SUMMARIZED BELOW: 

WELL #1 

5/93 

8/94 
5/97 

WELL # 

6/93 
4/96 
5/97 

WELL # 

6/93 
4/96 
5/97 

WELL # 

6/93 

WBST WBLLPIBLD (OLD Lt1BBC1t WBLLPIBLD) 

0.6 PPB 
2.1 PPB 
1.5 PPB 
7.9 PPB 

/ 

336 

0.5 PPB 
0.48 PPB 
0.79 PPB 

331 

2.9 PPB 
0.52 PPB 
0.55 PPB 

332 

3.3 PPB 

a - 11 \ SURROGATE RECOVERY 
(RETEST) 60 - 75 \ SURROGATE RECOVERY 

30 - 38 \ SURROGATE RECOVERY 
120 - 126 ' SURROGATE RECOVERY 

BAST WBLLPIBLD 

52 - 76 \ SURROGATE RECOVERY 
29 - 85 t SURROGATE RECOVERY 
3 6 - 41 t SURROGATE RECOVERY 

55 - 78 t SURROGATE RECOVERY 
40 - 101 \ SURROGATE RECOVERY 
43 - 45 t SURROGATE RECOVERY 

6 9 - 8 7 t SURROGATE RECOVERY 

SURROGATE RECOVERY PERTAINS TO THE PRACTICE OF ADDING COMPOUNDS WITH 
SIMILAR C8 ORGANIC STRUCTURE TO THE SAMPLE TO GAGE THE PER CENT 
RECOVERY OF THE ANALYTICAL METHOD USED TO DETERMINE THE C8 RESULT (IE, 

·AN INDICATION OF HOW MUCH OF THE C-8 PRESENT IN THE SAMPLE WAS 
IDENTIFIED) . 

EID091600 
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KENNEDGL 
12/08/97 09:41 AM 

To: ZIPfEl, KOENINMC, CHAPMAGA 
cc: COOKJC 
Subject: C-8 MONKEY STUDY 

MET WITH APME APFO GROUP LAST WEEK-MINUTES WILL COME WITH 
OFFICIAL ITEMS BUT HERE IS A QUICK PREVIEW: 
1) D. FARRAR WILL WORJt TO GIT CONTRACTS ON PLACB BY YEARS 11m 
2)6 1/2 SHARES (650,000) COMMITTED TO MONDY AND RAT WORJt 
3) FINAL COST TO Bl IN THAT REGION, 2 DETAILS INCLUDE ANALYTICAL 
WORK BY 3-M (1ST 50,000) AND BIOCHEMICAL DETERMINATIONS BY 
HASKELL (AROUND 20,000). THIS WILL BB DETAILED THROUGH BY PAUL 
LEIDER--PERHAPS THE DOLLAR AMOUNTS CAN BE ADJUSTB. IT IS TH1 
DESIRE OF THE TOX WORKING GROUP TO NOT GO ASK FOR MORE MONEY. 
4)'!'IMIMG-MONKZ% Pl:LO'l' "1"0 START 'Ill nts, 1998. DSt1LTS AVAri..ABLJ: 
KAY,1998. 

MONDY MAIN-TO START JUNE 1998, RESULTS AVAILABLE KAY 
1999. WE DECIDED THAT THERE WAS LITTLE CHANCE THAT THE STUDY 
WOULD GENERATE ENOUGH SOLID INFORMATION TO ALLOW CONCLUSION AFTER 
3 MONTHS--SO IT IS A 6 MONTH STUDY. 
5)COKMONICATION INTERFACE WILL NEED BE MAINTAINED AND 
EXPEDITED-ALL TOX MEMBERS MADE TIMING COMMITMENTS TO MEET TH1 
ABOVE SCHEDULE-- THIS WILL INCLUDE 2 OS AND 2 EUROPEAN MEETINGS 
DORING AND AFTER COMPLETION OF THE IN LIFE PHASES. 

FURTHER DEAILS TO COMB--WORKING GROUP WAS THI MOST COOPERATIVE TO 
DATE- LOOKS LID EVIRYONB IS IN LINE TO GET AFTER THE ISSUE. CO 
NOTE THAT THE RISK ASSESSMENT WILL RELY HEAVILY ON THIS MONKEY, 
AND TO A LESSER EXTENT THE RAT, STUDIES AND HENCE WILL NOT.BB 
COMPLETED IN 1998. 

0 0 (} • ~ I;~ !:~ 
. . ' EID081907 
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INTEROFFICE MEMORANDUM 

Date: 17 -Feb-1998 11 :29am EDT 
From: ROBERT L. RITCHEY 

RITCHERL 
Dept: EP - Env 
Tef No: 863-4271 

TO: See Below 

Subject EPA Visit to Dry Run Landfill 

We hosted today a pre-scheduled visit by Mike Taurine, EPA Region 
Ill, to Dry Run Landfill. . 

Mike was assigned to EPA's Dry Run efforts several weeks ago. He 
is a Fund On-Scene Coordinator. As such, he gets involved uncfer 
Superfund/CERCLA when there is a potential"removal" project. He 
explained that his role is dealing with situations that reqUJre 
immediate attention (thus removal) as opposed to their group that 
handles remedial responses whicti are longer term in nature. He would 
define what response is required to a _g_iven immediate need. Mike is a 
Civil Engineer with an Environmental Masters and has been with EPA 
five years. 

What drew Mike into this Dry Run effort is the _perception b_y EPA 
that our landfill may be having an impact on Dry Run Creek. The basis 
for this is obviousty influenced by cla1ms of historical cattle, fish, 
and other wildlife 1m pacts which are reflected in the EPA risk 
assessment report on Dry Run. Mike indicated that he had read the 
conclusions (only) of this report and also has available to him the 
1 04e information we submitted on Dry Run. With that back_ground, he 
was predisposed to believe that there are_ problems at Dry Run Creek. 

Presentations and Q&A sessions with Woody Ireland and Dan Weber 
were successful in casting serious doubt on the science and 
credibilizy of the EPA risk assessment. Mike at one point stated 
something like "so if I am deciding what actions are needed, it sounds 
like I realry can't rely on this report." We did acknowledge that in 
1995 we ftad an ep1sode of "black water", but explained lhe cause, 
disassociated it from fluorides, explained our corrective actions and 
that it has not reoccurred since. We also discussed the numerous 
design improvements and additional monitoring and permit requirements 
which will be incorporated in our new permit wften it IS finally 
issued. We indicated our desire to begin working on those ASAP. 

I believe Mike is of the opinion that what we tiave already done 
and what we plan to do under the new permit will resolve the issue. 
He reserved the right to decide otherwise, including a decision to do 
more study. However, he was dearfy having trouble thinking of what 
else we could do and what else wourd be justified. 

We took Mike to the Landfill and he got a good tour. He does not 
have a background in dealing with landfills, so we did most of the 
talking and tie had few questions. EverYtJ'ung looked good. Dry Run 
Creel< did not have the appearance of being adversely effected at all. 
As Dan summarized afterwards, Mike came to see ugly and he didn't 

Mike will be at our meeting with EPA next Monday 1n Philadelphia. 
I believe he can help stabilize EPA's unattached emotional reaction to 

EID067733 
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some of the assertions and conclusions of the swdy. I believe based 
on this interaction today that it will be important to tiit hard on the 
aquatic and mammalian tox issues and when we visit EPA. 

Distribution: 

TO: WILLIAM H. HOPKINS 
TO: BARRYL.HUDSON 
TO: JOHN H. LITTLE 
TO: H. DAVID RAMSEY, JR. 

CC: LYNWOOD K. IRELAND 
CC: JOHN R. MATHEWS 
CC: RICHARD A KIRSCHNER, JR 
CC: DAWN D JACKSON 
CC: RALPH G. STAHLl~R. 
CC: KEITH B. PIERSON 

( HOPKINWH) 
CHUDSONBL} 

( LITTLEJH) 
(RAMSEY) 

( IRELANDU 
MATHEWS 

( ( KIRSC RA) 
( JACKSODD) 
("STAHLRGAT A1 ATCSOC ) 

( PIERSOKB AT A1 AT ESVAX ) 
CC: ANDREWS. HARTTEN 
CC: Charles T. Att 
CC: JOHN J MENTINK 
CC: JOHN M MIGLIORE 
CC: DANIEL A. WEBER 

( HARTTEAS AT A 1 AT CSOC ) 

( AL ~ ~ENTINJJ ) 
( MIGLIOJMi 

CC: GEORGE WOYTOWICH 
(WEBERDA 

(WOYT WIG) 

0 ~ '' . '''r \}'}•_:·,; 
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CERTIFIED MAIL -
RETURN RECEIPT REQUESTED 

Ms. Sarah L. Caspar (3HW32) 
U.S. Environmental Protection Agency 
841 Chestnut Building 
Philadelphia, PA 19107 

May 14. 1998 

RE: EPA Draft Report, Dry Run Creek, November 1997 

Dear Ms. Caspar: 

Thank you for providing DuPont Washington Works a copy of the subject report and for meeting with DuPont on February 23, 1998, to hear our concerns regarding the validity of the report's conclusions. 

The purpose of this letter is to document those concerns and others which time prohibited reviewing in our meeting. A summary of key comments is provided, followed by a more detailed discussion. 

We recognize that the report we reviewed is a "Draft" copy. While our discussion on February 23 raised the prospect of making changes to this draft report to remove some of the implications that the co-authors indicated they did not intend, upon review we believe that a major rewrite would be necessary to accomplish this. We do not believe that prospect was offered. Therefore. we have elected instead to limit our comments to this letter. 
We share an interest in determining whether Dry Run Creek has been or is being adversely affected, and if so, determining the cause. However. it is our opinion that the conclusions of the draft report with respect to these questions are not supported by available data. As indicated at our February 23 meeting, it is our intent to work with you to design and consider a collaborative next-step to advance a scientific understanding of the issues behind the risk assessment. 

Attachment 

hew: 19675-1 

Sincerely yours, 

~,JJ~~ 
Robert L. Ritchey 
Sr. Environmental Control Consultant 
Washington Works 

flp," · ...... · \." \..~..,. ~ _., :. 

USEPA 062 ________ ._._ .. _ .. _ .. ·-· .... ·-··_· ---------
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To: Roger J Zipfei/AEJDuPont 
cc: 
Subject: (C-8 ENVIROMENTAL SAMPliNG/24-Jun-19981FC-143 Results Availab 

Date: Wed, 24 Jun 1998 13:38:00 EDT 
From: VERA L WIGAL <WIGALVL@wwps-al.email.dupont.com> 
Subject: FC-143 Results Available To-Date (Woytowich) 
To: wANDREW s. HARTTENw <HARTTEAS@CSOC-A1.EMAIL.DUPONT.OOK>, wROBERT L. 
RITCHEY· <RITCHERL@wwpe-al.email.dupont.com>, WDANIEL A. WEBERW 
<WEBERDA@wwpe-a1.email.dupont.com>, •LYNWOOD K. IRELANDw 
<IRELAND@wwpa-a1.email.dupont.com>, •Roger J. Zipfel• 
<ZIPFEL@wwpa-al.email.dupont.com>, wRICHARD A KIRSCHNER, JR• 
<KIRSCHRA@wwpa-a1.email.dupont.com>, GEORGE WOYTOWICH 
<WOYTOWIG@wwps-a1.email.dupont.com> 
MIKE-version: 1.0 
Content-type: MULTIPART/MIXED; 80UNDARY••Boundary_(ID_2NbORBOXIUKUMFSQRO/NFA)• 
Delivery-date: Wed, 24 Jun 1998 13:44:00 EDT 
Posting-date: Wed, 24 Jun 1998 13:42:00 EDT 
Importance: normal 
A1-type: MAIL 

Date: Wed, 24 Jun 1998 11:07:00 EDT 
Subject: FC-143 Data from Landfills 
MIKE-version: 1.0 
Content-type: text/plain 
Importance: normal 
A1-type: DOCUMENT 

June 24, 1998 

Details of FC-143 Sample Data From CH2M Hill Available To-Date: 

Date Site 
Location Site Sampled Location Result 

ug/L 
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Dry Run Landfill 5/19/98 Stream I l.O 
.. Stream II 4.6 

001 Outlet 17 
.. .. Leachate 56 

FBLK21 0.1 

Letart Landfill 5/28/98 Lower Pond 1100 " .. 
Upper Pond 480 .. 

" WWKLTLHW6 30 " .. 
WWKLTLHW2A 990 .. .. 
WWKLTLHW7 260 " .. 
WWKLTLHW1 24000 .. .. 
WWKLTLHW8 2700 " .. 
Trip Blank 0.1 
FBLX02 0.1 

Local Landfill 6/2/98 Outlet 101 54 .. 
" Stream 2 15 .. 
" Outfall 004 12 .. 
" Outfall 005 39 .. .. FBLJC05 0.1 

Plant Site " 16 

16058 (vlw) 

c .. 
' <: 

EID082058 
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INTEROFFICE MEMORANDUM 

TO: LYNWOOD K. IRELAND 
TO: JOHN R. MATHEWS 

CC: Gary W. Klesel 
CC: RICHARD A KIRSCHNER, JR 

Subject: Dry Run Landfill 

Date: 
From: 

Dept: 
Tel No: 

08-Aug-1998 11:33am 
Thomas R. Waldron 
WALDROTR 
PPD-POWER/SERVICE 
304-863-2489 

( IRELAND ) 
( MATHEWS ) 

( KLESELGW ) 
( KIRSCHRA ) 

I came in this morning at about 0830 to look at Dry Run 
Landfill. The pond is being drained to the stream, at a very 
slow rate. The level of the pond had dropped about a foot or so. 
On my way out, I ran into one of Richard's hands and he said he 
had opened the valve a little, earlier this moring, and was just 
checking on the progress. He also said he was told to turn it 
off before dark.(?) I took some water samples (just for visual 
comparison) at #001, one at the 2,000 ft level and one at the 
property line. Richard Construction has installed a couple of 
check dams at 001 and also installed silt fences and hay bales in 
the outfall itself. The water was running through them both but 
not all the solids were staying behind. The stream was turbid 
down to about a thousand foot or so but beyond.that, was fairly 
clear. There is still a lot of activity down near the property 
line, and Wilbur Earl has installed a metal gate at the line 
fence, my guess would be to give him easier access on to our 
property when he so desires. Someone is running the fill from 
his end quite a lot. If I get a chance, I may check on things 
down there tomorrow. 

Tom 

1\ r. ,., .. ,. ~ v\Jv··.·_, :J 
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TO: LYNWOOD 
TO: JOHN R. 

CC: Ga:5Y W. 
CC: RICHARD 

Subject: DRY 

INTEROFFICE MEMORANDUM 

K. IRELAND 
MATHEWS 

Klesel 
A KIRSCHNER, JR 

RUN LANDFILL 

Date: 
From: 

Dept: 
Tel No: 

09-Aug-1998 03:57pm 
Thomas R. Waldron 
WALDROTR 
PPD-POWER/SERVICE 
304-863-2489 

( IRELAND ) 
( MATHEWS ) 

( KLESELGW ) 
( KIRSCHRA ) 

I came in today at 1400 to check on Dry Run. The pond 
has now drained down about 3 to 4 feet. I again took samples 
(for visual inspection only), just below the #001 Outfall, as I 
did yesterday, at about the 2,000' level and again at the 
property line. The outfall is still pretty turbid and the sample 
at the 2,000' level is also slightly turbid. The sample at the 
property line is still clear. Wilbur's cattle were wallowing in 
the stream just beyond the fence at the property line. I got 
several pictures both yesterday and today. You can notice an 
odor from the sample at the outfall but it does not smell like 
leachate. I will bring them down in them in the morning and let 
you all have a look. I talked to the Security Guard at the fill 
and he said the same couples as last week came down on 4-wheelers 
and went back up the old road just beyond the old 1,000' sample 
point. I am going to check that out soon and see if I can find 
some wacky,weed perhaps being grown up there. Problem is, I 
don't know what the stuff looks like. I may have to take Roger 
with me!! I hear they grow a lot of that stuff over in Meigs 
County. As I write this message, looking out my office window, 
it sure looks a lot like rain on the way! Just what we need at 
the landfill ... More solids in the stream ... 

Tom 

EID017500 
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AGBN!)A 

8/11/98 

DRY RUN LANDFILL 

o Commitment to work together 

o Purpose of Collaborative Effort 

o Materials Potentially Landfilled 

o DuPont Inputs on what to look for 

* Mammalian effects 

* Organofluorides 

* TICs 

o 7/22/98 Split Sample Results 

o Collaborative Program Proposal 

USEPA 0821 
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PQRPOSB STATEMENT FOR COLLABORATIVE PRQGRAM: 

A collaborative effort between EPA and DuPont, including scope development, data collection, and interpretation, will be undertaken to characterize environmental conditions in order to: 

8/11/98 

1) investigate potential causes of environmental effects • 
2) determine if causes are connected to landfill constituents and exposure pathways 

EID017942 



Gr'-~u:p 1: Materials known or suspected to have been sent to Dry Run Landfill in significant quantities at some time in history include the following. This listing represents a good faith effort to evaluate disposal history for materials meeting this criteria. 

flyash (coal-fired boilers) 
boiler bottom ash (coal-fired and alternate fuels boilers) dirt/~ble from plant excavations absorbed biosludge 
biocake 
bio-waste treatment settlings (equalization tank) supernate pond dirt 
polyacetal resins 
nylon resins 
polyester resins 
elastomeric polymers 
acrylic polymers 
polyvinyl butyral 
fluoropolymers 
polyethylene 
wood 
cardboard 
scrap metal 
glass 
asbestos 

8/11/98 
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Group 1 Appendix: Major mono~ers and constituents of Group 1 resins. 

RESIN ~R MQNQMBRS/CONSTITQENTS 

polyacetal resins formaldehyde 

nylon resins 

polyester resins 

elastomeric polymers 

acrylic polymers 

polyvinyl butyral 

£luoropolymers 

polyethylene 

adipic acid 
hexamethylene diamine 
caprolactam 
dodecanedioic acid 

teraphthalic acid* 
ethylene glycol* 
butylene glycol* 

ethylene-propylene-hexadiene elastomer* 
ethylene/methacrylic acid copolymers• 
butylene/poly(alkylene ether)phthalate* 

methyl methacrylate 
ethyl acrylate 
ethyl methacrylate 
n-butyl methacrylate 
isobutyl methacrylate 
methacrylic acid 

butyraldehyde 
polyvinyl alcohol 
tetra ethylene glycol diheptanoate 

tetrafluoroethylene 
hexafluoropropylene 
ethylene 

ethylene 

* • net handled at manufacturing site as monomers (alrea.dy polymers) 

9/1/98 
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Group 2: LON and trace volLme chemicals of interest W'lich could p~s s1 b? ~· b~ ;: :e::: ~:;t ~t t~lr n~y Ru0 "! s ndfill inc:: 1 ude the fo 11 cwt ng cr.em1cats usee ~~ solvents. p1ast1c1zers. refr1gerants. surfactants. etc .• which could be present in de minimis amounts on filters. gaskets. insulation. rags. absorbents. etc .• or as laboratory or maintenance chemicals. The list is not complete as to create such a list would be an exhaustive exercise at a facility as diverse as ours: however. a good faith effort has been made to include those chemicals of greatest interest given the intent of the EPA request. 
acetic acid 
formic acid 
methanol 
acetone 
chloroform 
carbon tetra chloride 
heptanes mixed isomers 
heptanol mixed isomers 
stearic acid and salts 
N-butyl benzene sulfonamide biphenyl and biphenyl oxide 
dif1uorochloromethane CF-22> trichlorotrifluoroethane CF-113) methylene chloride 
tetrachloroethylene 
trichloroethylene 
methyl chloroform 
phenol 
rn-cresol 
benzyl alcohol 
hydroXYethyl cellulose 
methyl ethyl ketone 
toluene 
hydrocarbon oils 
silicon oils 
polyethylene glycol ethers succinic acid 
ammonium perfluorooctanoate ethylene glycol 
gasoline 
di-2 ethylhexoate of polyethylene glycol numerous hindered phenol compounds d-limonene 
phthalic anhydride 
alkaline batteries 
Alternate Fuels Boiler flyash Cone time event> diesel fuel . 

8/12198 
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DRAFT 

Proposal lo ConduGt 11 General Human Health and Environmental Effects Rlek Analyela on c-a 
The purpose of this project is to evaluate the risks to human health and the environment from exposure to C-A c1uring manufacture. transport, product usa. and disposal of C-8. The analysis will be conducted in a fashion that will provi semi-quantitativa estimates of rfsks so that exposures yielding the highest risks can be identified and recommendations on reducing these risks can be developed. Risks from manufacture, transport and product use will developed In a way that will tacillttue future comparrsons or risks eslimated ror potential C·6 alternatives. The proj.,c:t will uu tic.mductod in throe part.s. The first two Will be conductod in porollal, in which human h•alth and ecological risks will b• characterized. The final part will develop conclucionG on Ol<po:aure:t that contribute the hiQhAst risks so that recommendations for risk management strategies and alternatives can be developed. The prnjar.t is estimated to take 12 months to complete from the time of initiation. The Exposure analyses listed below will require collaboration~propriate plant personnel. (Th~ dates presented assume a Feb. 1. 1~U approval date.) 

1 Sco~: Cf • 1. Human llealth Risk 
Time L~e Est. Cost($) 

8000 
A.. Hazard ldontificotion 4/1819(!.; 

Hazards to human health will ha rev1ewed and summarized in thi& s£tCtion. The critical toxicity endpoints of relevance to human health risk will hA ic1Antified and potential dosimeters to be used tor interspecies extrapolation of risk Will be discussed. The Haskell toxicity summary will be updated as part of this task. 
Doso·Hesponse Analysis 9/301911\ 43,200 The dose-response cherecteristics of C-I:S will be evaluated~This may include conducting benchmark dose ~rutlylie!:l to identify no-observod adverse effect levels whore noccG~nry. Appropriate dosimeters for interspecies ttlitlrttJ.X.Jicatiuu will also be developed basod on tha likely mode of oction. The pharmacokinetics cf C-0 will also be revfaweci. H possible. rudimentary physiologlcally-bas;ad pharmacokrnetics approaches will be developed to facilitate inrerspACiAR extrapolation ot risk. Risks vs. dose relationships will be developed in this phase · 

r 

5Z 

43 

c. Exposure Analysis 9/30197 16,000 tZ '2. Reasonable exposure scenarios for C-8 will be developed. This are likoly to include airborne, drinking water, dermal, and other oral Ingestion pathways. Intake rates and durations of exJX)aura will be developed. Haskell will work with an assigned person(s) from th.a plant &ita to help characterize th•se expul:iiJre pathways for manufacturing, tran&port, product uce, ::~nd waste disposal operations. Tho business Will providtt Haskell with data on concentrations; of C-8 in tho ::~rtoctod media (air, water, soil). These data will be tabulatftd. Monte Carlo techniques may be usad to calculato expected upper confidence limits for these exposures. depending the availability of data. The cost associated with this task ;,eludes only Haskell personnel time. 

Risk Characterization 12/15197 16,000 f}....O Risks will be summarized according to the major routes of exposure (air, water, dermal. other oral) for each C·8 application {manufacture, transport, product use, disposal). The riska will be charecteriLed by comparing the likely exposure concentrations to tha dose-response relationship. This rnttlhod is generally referred to as a Margin of Expo&ura. The characte~rization will provid• the riak menCigar with 
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DRAFT 
information that will help Identify the operations and exposure pathways that present 

the htghest nsl<. The characterizations will also enable future comparisons to be 

made of potenttal risks posed by C·S aiternatives. Ecological Effects 

Time Line Est. CoRI($) 

A. Hazard Identification 

D. 

Hazards to key environmental health indicator species will be reviewed and 

summarized in this section. The critical toxicity endpoints will be identified. Bd:ittd on 

thA ctJrrAnt lltAr.'\t.ure search. chronic studies In aquatic species will need to be 

undertaken. Avtan reproduction and avian food-chain accumulation will need 

assessment; however this may be extrapolated using mammalian toxicology and PB

~t< dt~ht und E Fate Information. The Haskell toxicity summary will be upd:fot d as 

part of thiS tasl<. 

..- ·· 

1.) Hazard Assessment 
9115/9~ ~1~. 00\ 

2.) Testing (Fish ELS and Oaphnld Chronic) 8/1519 $80~ 00/ 

__a~~~tle renewal and analytical) 
~· '. 

/:-} Avian (ir neededi'', 
8/1 5/!l ' iS . S £ ~r~ 

~---------------~ 
q . 

Exposure Analysis 
,. 

Reasonaole exposure scenarios for C·e Will be developed ror the higher 

environmont01l oxposure areas at the three manufacturing sites, including their 

respective disposal sites and a customer site. lntakA rrltA~ Anrl durations of exposure 

will be develo~d. Haskell will work with an assigned person(s) from the plant site to 

help cnaracterlze these ex~suce pathwavs for manufacturing, transport, product use, 

nnd waste disposal operatiol'ls. The business will provide Haskell with data on 

concentrations of C-8 in the atrectet1 mec1ia (air. water. soil). These data will be 

tabulated. Monte Carlo techniques may be used to calculate expected upper 

confidence limits for these exposures. depending on the availability of data. The cost 

assoe1ated with this task includes only Ha::;kttll parl>onnel time. 1.) Exposure Assessment· Washington Works 6/151~ 
2.) Exposure Assessment • Oordrecht 8/15/9 
3.) Exposure Assessment · Shimizu 9/1519 
4.) Exposure Assessment- Customor 10/15/9 

~ 

Risk Characterization FUsks will bo summarized according to the major media of onvironmenrar exposure 

(water, soil, afr) for o<Jch C 8 application (manufacture, transport, product use. 

disposal). The risks win be characterized by comparmo thA lik~ly PrN!ict<fd 

Environmental Concentrations (PEC) to the Predicted No Effect Concentrations 

(PNEC). This method is generally referred to as Hazard Quotient. The 

characterization will provide the risk manager with lnrormulion that will help identify 

the operations Anl'f exposure pathways that pre»ant tha highact ri&k. The 

characterizations will also enable future comparisons to be made of potential risks 

posed by C-8 alternatives. 

..J 
1'-'l!i/9/ 16,000 

Ill. Recommendations on Risk Management Strategies and Alternatives 
12/t519j~ 4800 

This s•ctlon will ovaluoto eoll•ctively the risks identified to human health and 

ecological receptors. Based on these analyses, ntr.ommendations will bo made as to 

which operations could be targeted to ensure risks are appropriately managed in the 

most cost effective manner. This will be a very subjective exercise (narrative) and will 

require some lntereaction with the appropriate people from tho business. 

-r -' 
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~ •Roger J. Zipfel• < ZIPFEL@WWPS-A 1.EMAIL.DUPONT .COM> on 09/14/99 .• ~~ 08:51:12 PM 
' • .J 

To: Roger J Zipfei/AEIOuPont 
cc: 
Subject: !C-8 REVIEWS/1 0-Sep-1998)C·8 Review Date 

Data: Thu, 10 Sap 1998 11:28:00 EDT 
From: •ROBERT L. RITCHEY• <RITCHERL@wwpa-a1.email.dupont.com> 
Subject: C-8 Review Data 
To: Barnard J Reilly <REILL2BJ@NANOTESl.EMAIL.DUPONT.COM>, •ISIDOROS J. 
ZANIKOS, P.E.• <ZANIKOIJ@CSOC-A1.EKAIL.DUPONT.OOK>, TRINI GARZA 
~@wwpe-.al. • ...Ul.dupont.cc.>, •Roger J. !i~el• 
<ZIPFEL@wwps-al.email.dupont.com>, ~OBERT R. KATTSOR• 
<KATTSORR@wwp•-al.amail.dupont.com>, •DANIEL A. WEBER• 
<WEBERDA@wwp•-al.amail.dupont.com>, DAWN D JACXSON 
<JACKSODD@wwp•-a1.email.dupont.com> 
Cc: •H. DAVID RAMSEY, JR.• <RAMSEY@wwp•-al.amail.dupont.com>, JOHN M MIGLIORB 
<MIGLIOJK@wwpa-a1.amail.dupont.com>, Andrea V Malinow•ki 
<MALIN2A@NANOTES1.EKAIL.DUPONT.OOM>, L Craig Skagga 
<SKAGG2LC@NANOTBS1.EMAIL.DUPONT.COM>, Maurice Astorga <ASTORGM@ISCDCVKS>, 
Robart F Pinchot <PIMCH2RF@NANOTBS1.EKAIL.DUPONT.COM> 
MIKB-veraion: 1.0 
content-type: text/plain 
Delivery-data: Thu, 10 Sap 1998 11:56:00 EDT 
Poating-data: Thu, 10 Sap 1998 11:49:00 EDT 
Importance: normal 
A1-typa: MAIL 

The c-8 review ha• bean eat for 12:30-4:30 october S in the B21 
up•taira small conference room. Tentative Agenda appears below. 

Vi•itor•: I will be arranging your paasas and you should plan to have 
receptionist call me. We can go to cafeteria for lunch if you arrive 
early enough. 
Craig and Andrea: Please feel free to attend. Let me know. 

AGENDA: 10/5/98 C-8 Review 

• c-sz What ia it 7 
- Function and usa 
- Vendor and competitor information 
- Molecular •tructura and biopersistanca 
- Toxicoloqy 

EID082020 



* FLPR Manaqement System 
- Global team structure 
- Goals, Proqram Summary 
- Reduction and replacement effort proqrass 
- Product Stewardship view; mass balance 

* Dry Run Landfill 
- Fluoropolymers disposal history 
- Samplinq data 

* Government Communications 
10 ... 

- RFI 
- Permits 
- Drinking Water 

* Risk Assessment Proqram 

EID082021 
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CERTIFIED HAIL -
RETURN RECEIPT REQUESTED 

Mr. John G. Britvec, Geologist 
Industrial Waste Section 
Office of Water Resources, WV-DEP 
Goose Run Road 
Fairmont, WV 26554 

Dear John, 

DuPont 
W~qtor. Wor'cs 
i'. 0. 8G;; !1~ • • 
P~. WV 26102·1217 

September 11, 1998 

During our September 10, 1998 conference call with EPA regarding Dry Run Landfill, you asked me to send you the seven items I summarized as our answer to EPA's question about changes we had made in the 1993-1994 timeframe. 
As indicated when I covered this material, we are simply reporting changes in the nature of the waste or the physicals of the landfill, without attempting to correlate these changes to any effects. It would be our judgment that most of these changes would have low probability of an eco-effect. This would be further supported by EPA's revelation during the conference call that the allegations of effect date to at least the mid-1980's. EPA also commented that the question about the 1993-1994 timeframe predated their understanding of that history of allegation, and that any question about changes during that or other timeframes is probably not appropriate. However, since you had asked for the summary, I am including it below. 

1) Some grades of polyacetal resins were transitioned beginning around 1992 to a different stabilizer ••• a polyacrylamide stabilizer ••• to improve product performance at processing temperatures. Only finished resins have the stabilizer, and maximum concentration of polyacrylamide present in them is .5wt%, which would be incorporated in the resin. This would probably not present an issue since resin is stable. 

2) At the same time as the stabilizer change and for those same products, we changed to a better anti-oxidant, irganox 245. This. material is also incorporated in the stable polymer. The amount in the finished product is less than .1wt%. 

3) As the result of a global program to reduce polymer to landfill by finding new outlets for sale of off-spec material and through incineration for recovery of heat value, significant reductions in the quantity of polyacetal, nylon, polyester, and elastomers being landfilled at Dry Run occurred each year from 1993 through 1995. 

: :-..... ,, :.- ,.,... "·''·Ill"! ••.. .,., 
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John G. Britvec - 2 - September 11, 1998 

4) As indicated previously to OWR and EPA, in 1994, in preparation for 
installing the new biosolids filter press at the plant site, the 
amount of sorbed solids being sent to Dry Run landfill was 
significantly increased in the Spring of 1994. 

5) Also as indicated previously, in August 1994, we began disposing of 
biosolids in filter cake form, which increased biomatter 
concentration and put more total biomass to the landfill because the 
new filter press was more efficient in removing solids. 

6) Because of solids accumulation, the lower pond was drained and 
sediments were removed in August, 1993 to maintain pond capacity 
requirements. As you know, this was done in communication with 
WV-OWR. Steps were taken to prevent the release of sediment to the 
receiving stream. 

7) We began landfilling at the lower section of the landfill in 
September, 1994, having completed the first pass on the upper 
section. 

I also indicated during the September 10, 1998 conference call that we do 
not have information on what changes the neighboring farmer may have 
introduced in this same time period and that we would hope that EPA is 
investigating this area. 

20770-2 

Sincerely, 

~t/~ 
Robert L. Ritchey 
Sr. Environmental Control Consultant 
Washington Works 

0 ,111~" ; •'1 •:: v •'J• .• ,. I j 
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INTEROFFICE MEMORANDUM 

Date1 
From1 

Dept a 
Tel No1 

30-Sep-1996 09:26am EDT 
DANIEL A. WEBER 
WEB ERDA 
ENGINEERING POLYMERS 
6-863-4415 

TOa DANIEL A. WEBER WEB ERDA 

Subject: C-6 INFO SLIDES FOR RLR MEETING: 10/5/98 

EID091595 



DRY RUN LANDFILL: FC-143 HISTORY SUMMARY 

0 SUPERNATE POND SOIL DISPOSAL: 

- 7100 TONS OF SOIL CONTAINING - 85 PPM FC-143 DISPOSED 
OF NEAR THE BOTTOM OF THE LANDFILL IN 11/88. 

- THIS SOIL WAS LATER MOVED TO THE TOP OF THE LANDFILL 
AND BURIED IN A CLAY-LINED SEPARATE CELL IN 10/91. 

0 FC-143 GROUNDWATER AND SURFACE WATER MONITORING: 

- BEGAN MONITORING ANNUALLY FOR FC-143 IN 1991. 

- GROUNDWATER CONCENTRATIONS RANGE <1 - 15 PPB. 

- LEACHATE CONC. AT O.F. 001 RANGES 30 - 200 PPB. 

* PROPERTY BOUNDARY STREAM CONCENTRATION 
RANGES 2 - 25 PPB. 

- DATA REPORTED ANNUALLY TO THE WVDEP BEGINNING WITH 
THE 1991 ANNUAL REPORT. STILL MONITORING AND 
REPORTING ANNUALLY. 

* 1998 RESULTS: LEACHATE = 56 PPB 
OUTLET 001 = 17 PPB 
STREAM #1 = 1 PPB 
STREAM #2 = 4.6 PPB 
PROP. BND. = 0.88 PPB 

0 - 7 POUND/YR FC-143 DISPOSED OF WITH BIOCAKE (930 PPB) . 

0 600M POUNDS/YR OF FLUOROPOLYMER WASTE DISPOSAL BEGAN 
1/96; DOES NOT CONTAIN FC-143. 

EID091596 
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INTEROFFICE MEMORANDUM 

Date: 13-0ct-1998 05:11pm 
From: DANIEL A. WEBER 

WEBERDA 
Dept: ENGINEERING POLYMERS 
Tel No: 8-863-4415 

Subject: POTENTIAL FOAMING MATERIALS AT DRY RUN LANDFILL 

FYI, 

BASED ON A REVIEW OF GROUP 1 & 2 LISTED MATERIALS, BELOW IS A LIST OF 
MATERIALS WHICH MAY HAVE GONE TO DRY RUN LANDFILL THAT ARE KNOWN TO 
CAUSE FOAM. • 

N-butyl benzene sulfonamide - this compound was identified in a sample 
of foam taken from a Dry Run Landfill leachate discharge. 

stearic acid and salts 
polyethylene glycol ethers 
ammonium perfluorooctanoate 

Triton X-100 (tm) - not specifically listed but contained in supernate 
dirt and possibly empty containers 
ucon oil - not on group 1 & 2 list 

biological foams - from biocake and bacteria growth in ponds 

• 

EID016841 
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INTEROFFICE MEMORANDUM 

Date: 
From: 

Dept: 
Tel No: 

TO: See Below 

Subject: FOAM AT DRY RUN LANDFILL 

JOHN, 

29-0ct-1998 10:29am 
DANIEL A. WEBER 
WEB ERDA 
ENGINEERING POLYMERS 
8-863-4415 

I WENT DOWN TO DRY RUN LANDFILL TODAY WITH TOM WALDRON. 

I NOTICED FOAM FORMING DOWN IN THE LOWER POND BELOW THE LEACHATE 
DISCHARGE PIPE. THERE IS CURRENTLY NO POND DISCHARGE TO DRY RUN 
CREEK. 

BARBARA DEEM WILL BE TAKING A SAMPLE TODAY OF THE FOAM AND THE 
LEACHATE DISCHARGE. 

PLEASE TAKE A LOOK AT THESE SAMPLES AND LET ME KNOW WHAT YOU CAN 
DETERMINE IS CAUSING THE FOAM - SAME MATERIALS AS LAST TIME ? CAN THE 
LEVELS BE QUANTIFIED ? 

PLEASE REFRIGERATE THE UNUSED PORTION OF THE SAMPLES IN CASE WE WANT 
TO DO ADDITIONAL ANALYSES LATER. 

THANKS FOR YOUR HELP I 

DAN 

Distribution: 

TO: JOHN F. DOUGHTY 
CC: ROBERT L. RITCHEY 
CC: LYNWOOD K. IRELAND 
CC: RICHARD A KIRSCHNER, JR 
CC: Thomas R. Waldron 
CC: Gary w. Klesel 

( DOUGHTJF ) 
( RITCHERL ) 
( IRELAND ) 
( KIRSCHRA ) 
( WALDROTR ) 
( KLESELGW ) 

EID030763 
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INTEROFFICE MEMORANDUM 

'1'0: Oscar T Garza 
'1'0: Matthew C Koenings 
'1'0: Roger J. Zipfel 
'1'0: WILLIAM J BROCK 

Subject: C-8 MONKEY STUDY 

Date: 
From: 

Dept: 
'l'el No: 

02-Nov-1998 02:36pm 
GERRY KENNEDY 
KENNEDGL 
AG 
366-5259 

GARZA20T AT CDCLNM3 ) 
KOENI2MC AT CDCLNM1 ) 
ZIPFEL AT A1 AT WWPS ) 
BROCKWJ ) 

PROGRESS REPORT THROUGH FIRST 30 DAYS OF MONKEY STUDY: 
1)TOP DOSE 30MG/KG NOT TOLERATED BY 2 OF 6 MONKEYS, DOSING 
WAS DISCONTINUED AFTER 11 DOSES OF 30 FOR 11 DAYS THEN WAS 
RESTARTED AT 20 MG/KG. AFTER THIS LOWERING, 1 OF THE 6 (AFFECTED 
AT 30) WAS SACRIFICED IN DISTRESS AFTER 7 DOSES. A NUMBER OF 
CLINICAL PARAMETERS WERE ALTERED IN THIS ANIMAL ALONG WITH MARKED 
HYPOCHOLESTEROLEMIA, MILD HYPERBILIRUBINEMIA, AND MARKED INCRESE 
IN HEPATIC ENZYMES. THE MOST APPARENT EXPLANATION FOR THE 
RESPONSE IN THIS ANIMAL IS LIVER DEGENERATION/NECROSIS WITH 
IMPAIRED LIVER FUNCTION, POSSIBLE BLOOD LOSS, AND INFLAMMATION 
IN EITHER THE LIVER OR GI TRACT. PATHOLOGY WILL ADD DETAIL TO 
THIS. 
2)3 AND 10 MG/KG MONKEYS TO DATE LOOK FINE. 
4)REMA1NING 5 MONKEYS AT 20 MG/KG DOING FINE; CLINICALS DO NOT 
SEEM TC INDICATE ANY PROBLEMS INCLUDING THE LIVER. 
NOTE)NO EFFECTS SEEN IN 4 WEEK PILOT AT 20 MG/KG. IT IS OBVIOUS 
THAT AT LEAST SOME OF THE POPULATION CAN NOT TOLERATE 30/20 
MG/KG, 3 AND 10 MG/KG COULD PRODUCE EFFECTS AS THE TIME OF DOSING 
EXTENDS FROM 1 TO 6 MONTHS. REMEMBER THE CUMULATIVE POTENTIAL 
HERE IS WHAT WE ARE LOOKING AT/FOR. 
NEXT REPORT WILL BE A 2 MONTHS UNLESS STRIKING FINDING INTERVENE. 

EID088762 
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TO: See Bel<M' 

INTEROFFICE MEMORANDUM 

Date: 04-Nov-1998 08:10am From: JOHN F. DOUGHTY 
DOUGHTJF 

Dept: PPD 
Tel No: (304) 863-2801 

Subject: SAMPLES FROM DRY RUN LANDFILL 
Paul Rowan and I have spent several man days on the two samples using the FT-IR. the Mass Spec and the x-ray on the electron microscope. 
The foam sample collected from the Lower Pond on 10-29-98 at 11:39AM was analyzed to identify the cause of the foam. 
Because the foam was very concentrated and stable. we were able to isolate material by drying at room temperature and a simple methanol wash. The major material in the foam is the sodium salt of an acrylic polymer with a high acid content. As you know these resins have become a major product in recent years. We have never identified this material before so to confirm the identity, I made some in the laboratory using Elvacite 2627 and sodium hydroxide. The scans were a match. Later we did our normal extraction procedure and isolated enough total material to be very roughly 3500 mg/L in concentration. 
I speculate the high acid acrylic resins which are insoluble as they are made are being converted to the sodium salt in the landfill and become soluble. We know there is sodium in the fly ash and the fly ash is basic. I am not aware of any other major sources of sodium. The resin itself could originate either from the filter cake in Acrylics or from acrylic polymers that accumulate in the biosludge and the bottom of the equalization tank. 
Mass Spec work done on the extracts also identified smaller amounts of ortho and para toluene sulfonamide and butyl benzene sulfonamide. nylon oligomers. a fluorocarbon that we believe is CS and a complex mixture that we believe is biological in origin. Lots of microbiological organisms were evident under the microscope. 
X-ray work also detected sodium. chlorine. magnesium. calcium. potassium. aluminum. silicon. sulfur. iodine and iron. Most of these could be from dirt or the fly ash but the iodine in particular is not expected. The source must be the potassium iodide and cuprous iodide used as stabilizers in Zytel products. One of our Mass Spec scans also seems to indicate an iodine containing compound. 

The other sample was taken from the discharge of the 4 inch pipe at the Lower Pond at the same time. 
We did our normal extraction procedure to isolate the organics in the sample. We weighed the recovered material to determine the concentration which was roughly 35 mg/L. We found the major component was nylon oligomers. Also present was some material that we believe is biological in origin as well as ortho and para toluene 

0 0 0 ''· ('~ ':, 
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.suTfonamide and butyl benzene sulfonamide. 

;Jistribution: 

TO: DANIEL A. WEBER 
TO: ROBERT L. RITCHEY 
TO: GEORGE WOYTOWICH 

( WEBERDA ) 
( RITCHERL ) 
( WOYTOWIG ) 

00 (\'~ 1.<;. 
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CC: 'PAUL E ROWAN 
~C: CHARLES J REFSHAUGE 
CC: PAULA G CRAWLEY 
tC: CYNTHIA H KIRSCHNER 
CC: RICHARD A KIRSCHNER. JR 

( ROWANPE ) 
( REFSHACJ ) 
( CRAWLEPG ) 
( KIRSCHCH ) 
( KIRSCHRA ) 

EID030775 
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I N T E R 0 F F I C E 

TO: JON F. MOORE 

CC: LYNWOOD K. IRELAND 
CC: RICHARD A KIRSCHNER, JR 

Subject: Dry Run L~ndfill 

MEMORANDUM 

Date: 
From: 

Dept: 
Tel No: 

13-Jan-1999 10:26am 
Thomas R. Waldron 
WALDROTR 
PPD-POWER/SERVICE 
304-863-2469 

MOOREJF ) 

IRELAND ) 
KIRSCHRA ) 

While touring the facility yesterday, I witnessed quite a 
bit of solids in the stream. I talked to Melvin Bose and we took 
steps to contain as much as we could. This would be to add fresh 
bales of hay/straw in the stream and t~e ditch line itself. The 
pond was running out the outfall and appeared to be in very good 
shape. 

Tom 

ElD03078~ 
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.~ KOENI2MC@CDCLN05.LVS.DUPONT.COM on 01/26/99 09:52:00 AM 

CJfSIJ::13;? 

To: PINCH2RF@CDCLN05.LVS.DUPONT.COM@SMTP \ 
cc: ASTOR2M@CDCLN05.LVS.OUPONT.COM@SMTP, BROCKWJ, ZIPFEL, 

GARZA20T@CDCLN05.L VS.DUPONT .COM@SMTP 
Subject: Re: C-8 Human Risk Assessment and Analysis 

Rob, 
I like your outline for risk assessment. 

perfect, but it is an excellent start. I don't 
time, but I have experienced evolution in these 
are put in use for the first time. 

It may not prove to be 
see any flaws at this point in 
type of processes once they 

I would suggest that we use at least one other alternative case. We 
exit the use of C-8 in. all product lines that do not "heat treat" the resin in 
such a way that the C8 levels are dramatically reduced in our product and the 
C8 used in the process can be aggressively contained/destroyed. Dispersions 
are my first concern, but there may be a few other types/grades that do not 
receive adequate heat treatment in this respect. The attempt here is to 
eliminate situations where we distribute a product with "high" levels of CS 
that go outside of our control, but manage the use of C8 where the levels are 
low and the applications are known to either adequately destroy and or control 
the ultimate fate. It is an attempt to mitigate the risk where practical and 
eliminate the risk where we loose control. There may be a few of these 
intermediate positions to discuss/explore. 

Thanks. 

Matt 

Robert F Pinchot 01/22/99 02:50 PM 
(Embedded image moved to file: PIC23720.PCX) 

To: Oscar T Garza/AE/DuPont@DuPont, "Roger J. Zipfel" 
<ZIPFEL@wwps-al.email.dupont.com>, Matthew C Koenings/DuPont@DuPont, 
"WILLIAM J BROCK" <BROCKWJ@esvax-al.email.dupont.com> 

cc: Maurice Astorga/AE/DuPont@DuPont 
Subject: C-8 Human Risk Assessement and Analysis 

I've been putting a lot of thought into and talking to a lot of people about 
how we might use the output of the C-8 monkey study and the subsequent risk 
assessment. In this thought process I've come to some conclusions as to what 
I think will be the outcome based on intuition. Hopefully, the data will 
uphold my intuitive thoughts but we'll have to wait until the data is 
available. But that isn't the purpose of this note. 

What I want to do with this note is to get you thinking about the approach 
that I'm proposing and giving me feedback on how to upgrade the process. 
Comments are welcome and needed ••• Here goes. 

EID087029 
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Assumptions: 
Output of the Risk assessment will be a series of results that will be 
in the form of "for toxic endpoint X, the risk is Y cases/lOOOyr at z 
exposure." 
We will have exposure data that will allow calculation the risk of the 
exposed population in the form of Y' cases/1000 yr. 
Any C-8 replacements will have at least lOX less risk for toxic 
endpoints as c-a. 

Proposed Approach: 

Select a base case and 4 alternative cases as options for our C-8 strategy. 

Compare the financials of the five cases ( using NPV as the best indicator) 
with the risk calculation for these cases. 

Utilize the following data measures as the comparison points: 
Absolute change in the risk for human health effects 

i.e. strategy A reduces risk by X cases/lOOOyr vs. strategy 8 
Relative change in the risk for human health effects 

i.e. strategy A reduces risk by X% vs. strategy 8 
Relative change in the risk for human health effects on a financially 

weighted basis 
i.e. utilize the metric of X cases reduced/1000yr/$MM NPV change 

vs. the base case 

Consider the DuPont image vs. the competitor's image based on the various 
strategies. Would the strategies hold up to public scrutiny? 

Consider the relative risk of the various C-8 strategies with other risks of 
industrial occupation and every day life. (just for your information, some 
risk numbers are listed at the end of this note. I thought that these are 
enlightening) 

Consider the premise that the goal for exposures and emissions is ZERO. 

Consider the relative risk reduction of the c-8 strategies vs. other risk 
reduction activities in our business •• 

Options to Consider 

Base Case: 
Replace c-a where technically feasible and market conditions allow. 
Aggressively minimize exposure/emissions at our manufacturing plants 

and customer locations 

Alternate Case 1: 
Do not replace c-a in any application. 
Aggressively minimize exposure/emissions at our manufacturing plants 

and customer locations 

Alternate Case 2: 
Replace all c-a use 
Aggressively minimize replacement emissions/exposure 

On f'l ·· • r u ~-' . -. -~ ' ', ..... _._ .. EID087030 



Exit fine powder market 

Alternate Case 2a: 
Replace all c-s use 
Aggressively minimize replacement emissions/exposure 
Develop Fine powder replacement surfactant 

Alternate Case 3: 
Do nothing beyond emission reduction/exposure minimization beyond that 

in place year end 1999. 

RFP Thoughts 

One may think that a decision could be made based solely on the relative risk 
reduction ( i.e. the metrics above) of the various options. I contend that 
the most likely outcome of the risk study will be that the metrics won't 
matter much and the decision on the best strategy will have to be made based 
on the last four considerations above. The human risk hierarchy (from highest 
to lowest) is AC3, BC, AC2a, AC2. 

When you also consider environmental risk the picture gets even fuzzier and 
can be very site specific. In that case the risk numbers will only tell us if 
we have a definite problem with our past or current practices. 

Comments/Upgrades Requested 

Please comment on the following aspects of this plan. Note that this is very 
preliminary and will probably go through many iterations prior to getting the 
data. 

Metrics to be used 
Assumptions made 
Considerations to take into account 
Cases to be studied 

Risk Numbers 

------------------------+------------------------> 
Number of endpoints/10001 Endpoint considered I 

people 

------------------------+------------------------> >------------------------
1 Event/Criteria 

>-----------------------------------------------+------------------------> 
0.001 I Cancer I 

------------------------+------------------------> >------------------------

' 

California Prop 65 
Labeling Law 

>-----------------------------------------------+------------------------> 
0.02 I Death I 

------------------------+------------------------> 
~~::~:~:~-~:~::-;~~-~~~~~' 
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------------------------+------------------------> 

1 I Cancer I 
------------------------+------------------------> >------------------------

Criteria used by OSHA to 
set occupational 

exposure limits for 
carcinogens 

>-----------------------------------------------+------------------------> 
2.7 I Death I 

------------------------+------------------------> >------------------------
Measured value for 

Average occupational 
risk 

>-----------------------------------------------+------------------------> 
20 I Death I 

------------------------+------------------------> >------------------------
Measured value for mine 

worker death due to 
occupational accident 

>-----------------------------------------------+------------------------> 
27 I Death I 

------------------------+------------------------> >------------------------
Measured value for fire 

fighter death in the 
line of duty 

>------------------------

EID087032 
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KENNEDGL 
02/24/99 12:43 PM 

To: BROCK2WJ, KOENI2MC, ZIPFEL, GARZAOT 

cc: 
Subject: C8 MONKEY STUDY 

CURRENTLY IN 21ST WEEK OF 26 WEEK STUDY. LAST WEEK A MONEY (1 OF 

4) IN THE LOW DOSE (3MG/KG) SHOWED RAPID DETERIORATION AND WAS 

SACRIFICED. NO OUTSIDE CAUSE FOR THE DEATH WAS DETECTED; 

TREATMENT RELATIONSHIP IS A STRONG POSSIBILITY. THIS IS BEING 

FOLLOWED CLOSELY WITH THE CONTRACTOR (COVANCE-MAOISON). THE OTHER 

3 ANIMALS IN THIS GROUP ARE FINE AS ARE ALL 6 MONKEYS RECEIVING 

10 MG/KG. THERE SEEMS TO BE AN AFFECTS 1 ANIMAL, NOT ANOTHER 

PHENOMENON GOING ON. ANALYSIS OF EFFECTS VS BLOOD C-8 LEVELS WILL 

BE INSTRUCTIVE-PRELIMINARY FINDINGS SHOW LITTLE DIFFERENCES IN 

BLOOD LEVELS BETWEEN MONKEYS RECEIVING 3, 10, OR 20 MG/KG. RECALL 

THAT MORTALITIES HAVE OCCURRED AT THE 30/20 MG/KG GROUP--THE TOX 

FOLKS WILL BE GATHERING IN MADISON AT DOSING EBD TO REVIEW DATA

LOOK AT RECOVERY PARAMETERS. PLEASE CALL WITH ANY QUESTIONS 

(366-5259), I'M CONCERNED ABOUT THE LACK OF DOSE RESPONSE AND 

SERIOUS FINDINGS IN 1 OF 4 LOW DOSE ANIMALS. 

EID087006 
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Cattle Team Kickoff Meeting 
March 9, 1999 

Summary 

The ''Cattle Team" met for the first time on March 9 at the Univ of Pennsylvania's New Bolton Center. Many thanks to New Bolton Center for hosting the meeting and providing the conference room. 

Attendees 

Sarah Caspar (EPA Region Ill). Mike Horne (USFWS), Mark Spranger (EPA OERR), Perry Habecker (U of Pa). Bob Poppenga (U of Pa), Peter Moisan (Rollin$ Laboratory), Lisa Heller (private practice), Greg Sykes (DuPont Pharma), Paul Ross (DuPont Haskell lab), Rudy Valentine (DuPont Haskell Lab), and Ralph Stahl (DuPont Corp. Remediation Group). 

Expectations 

The Cattle Team is expected to be an objective, independent body that will advise EPA and DuPont as to the existing condition of Mr. Tennant's herd and any associated exposures or parameters that might impact the overall health of the herd. The Team is expected to be technically sound in its approach and reach a consensus on the herd's condition and recommendations to mitigate possible future impacts to the herd's health. 

Team Structure and Logistics 

}.... The Cattle Team is a subset of the Dry Run Technical Team and is composed of vetemarians and scientists with . expertise in large animals, especially cattle. The Team will conduct detailed evaluations of Mr.- Tennant's herd and report back to the Technical Team in approximately 2-3 months. A wntten report t~at details the findings of the Team and recommendations for action will be prepared. The Team members are: Habecker, Heller, Moisan Poppenga, and Sykes. Where needed, Caspar, Horn, Sprenger, Stahl and Valentine will support the Team. 

}.... Dr. Greg Sykes was elected to be the coordinator of the Cattle Team, with Dr. Perry Habecker acting as the Scientific Leader. Greg will be responsible for handling logistics and other coordinator duties, while Perry will be responsible for leading the herd evaluation, interpretation of the results, and the drafting of the findings and recommendations. 

' Dr. Lisa Heller will act as the local vetemiarian and will be involved with all the Team's activities. In addition, because of her proximity to Mr. Tennant's farm, she will be responsible, where needed, for examining any of the herd that might exhibit untoward signs or that is found dead or moribund. Mr. Tennant 
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4. Mike. Horne will provide the Team with a copy of the Woodward Clyde small mammal sampling effort. 

5. Ralph Stahl will provide the Team with the lists of substances and materials 
deposited in Dry Run Landfill. 

6. The majority of the Team's correspondence will occur by email. Dr. Heller will 
get an email account so that she can communicate electronically with the 
Team. 

7. Home phone numbers of the Team and supporting individuals were 
distributed so everyone could be notified in the event of an animal exhibiting 
morpidity or mortality prior to or after the April 8 site visit. 

8. The next meeting of the Team and supporting individuals will be sometime 
after the April 8 visit to Mr. Tennant's farm. The exact date will depend on 
when analytical results are obtained from blood samples. etc. and whether or not the Team has drafted its findings and recommendations. Ralph and 
Sarah will check with Greg and Perry after the April 8 visit and determine 
when this meeting may take place. 

Phone, fax, email information 

Sarah Caspar 
Wo: 
Fax: 
Home: 
Email: 

Perry Habecker 
Wo: 
Fax:' 
Home: 
Email: 

Mike Horne 
Wo: 
Fax: 
Home: 
Email: 

Peter Moisan 
Wo: 
Fax: 
Home: 
Email: 

215 814-3283 
215 814-3254 
610 873-1237 
caspar.sarah@epamail.epa.gov 

610 444-5800, ext. 2385 
610 444-0892 
610 384-0452 
habecker@vet.upenn.edu 

732 321-6717 
732 321-6724 
610 923·9701 
horne.michael @epamail.epa.gov 

919 733-3986 

9, 9 363-3523 

oo~· ·.' r u: .'J .. ~t~··.~ 
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Greg Sykes 
Wo: 
Fax: 
Home: 
Email: 

Bob Poppenga 
Wo: 
Fax: 
Home: 
Email: 

• Marl< Sprenger 
Wo: 
Fax: 
Home: 
Email: 

Lisa Heller 
Wo: 
Fax: 
Home: 
Email: 

Ralph Stahl 
Wo: 
Fax: 
Home: 
Email: 

Rudy Valentine 
Wo: 
Fax: 
Home: 
Email: 

302 366-6070 
302 366-6065 
610 869-8469 
qreg.p.sykes@ dupontoharma .com 

610 444·5800, ext. 2217 
610 444·4617 
610 268·4112 
poppenga@vet.upenn.edu 

732 906-6826 
732 321·6724 

sprenger.mark@epamail.epa.gov 

304 684-9495 

~o ¥-t:,~tl-7¥cY. 
la..d./U.. @j.t,..;o, eoth 

302 892-1369 
302 892-7641 
302 4 78-9253 
ralph.g.stahl-jr@usa.dupont.com 

302 366·5315 
302 

rudolph. valentine@ usa.dupont.com 

- ...... -
~-
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INTEROFFICE MEMORANDUM 

TO: ROBERT L. RITCHEY 
TO: JOHN M MIGLIORE 

CCa ALISON A CRANE 

Subjects C8 IN EAST FIELD WELLS 

BOB/JOHN, 

FYI, 

Dates 
Froms 

Depts 
Tel Nos 

10-May-1999 08:08am EDT 
DANIEL A. WEBER 
WEB ERDA 
ENGINEERING POLYMERS 
8-863-4415 

RITCHERL 
MIGLIO.JM 

CRANEAA ) 

PER P&S, OUR DRINKING WATER SUPPLY WELLS ARE 331 AND 336. 332 IS ALSO 
OCCASIONALLY USED FOR DRINKING WATER. 

C8 CONCENTRATIONS MEASURED IN THESE WELLS BY CH2MHILL ARE AS FOLLOWS: 

JUNE 1993 APRIL 1996 MAY 1997 

331 2.9 ug/L 0.52 ug/L 0.55 ug/L 

336 0.5 ug/L 0.48 ug/L 0.79 ug/L 

332 3.3 ug/L 

DAN 

EID091591 
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TO: ROBERT L. RITCHEY 

CC: DAWN D JACKSON 
CC: Roger J. Zipfel 

INTEROFFICE MEMORANDUM 

Date: 
From: 

Dept: 
Tel No: 

21-May-1999 10:11am 
ANTHONY J. [TONY] PLAYTIS 
PLAYTIS 
POLYMERS SHE&EA 
304-863-2228 

RITCHERL 

( JACKSODD 
( ZIPFEL ) 

Subject: C-8 In Drinking Water Communications 

Bob, 

I checked my files for any communications that we might have issued 
on C-8 in drinking water. The only pertinent documents· I could find are 
attached. I don't believe we ever actually released any communication on 
the subject. 

I'll stop by your office on Tuesday morning at 8:00 to discuss the 
Thursday meeting in Wilmington. Roger may or may not be able to make it. 

Tony 

EID0894I8 
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From: Dawn 0 Jackson on 06/23/99 07:55 AM 

To: Robert L Ritchey/CL/DuPont@DuPont, Anthony J Playtis/CL!DuPont@DuPont, Roger J 
Zipfei/AE/DuPont@DuPont 

cc: 
Subject: Outline of communications with GE Plastics regarding C-8 

Gentlemen, 

I have attached a draft of an outline of points to be made in communications with GE Plastics. If 
there are omissions or errors, please let me know. I will attempt to send you a revision before I 
leave today at 4:30. I will be out of town until Monday. 

Dawn 

GE Communication 

EID082078 



6/22/99 
Bob Ritchey, Tony Playtis, Roger Zipfel, Dawn Jackson 
Planning for Communications with GE Plastics regarding C-8 

Scenario I: Results of early June testing of GE drinking well show <3 ppb 

Recommended communication: John Little calls Dallas Silverthorne to report test results 
and speak from talking points such as those below~ John also offers to send MSDS on 
C-8 and Community Exposure Guideline (CEG) information. 

Outline oftalking points (in brief form~ to be developed further): 

• Why?- Why we did the sampling (RFI; C-8 in groundwater~ need to know if it 
crosses site boundary~ model says no; WW wanted to sample to be sure.) 

• What?-- What is C-8? (Explain what it is: detergent-like material; surfactant; used 
in manufacture ofTeflon® fluoropolymer resins) 

• Where? -Where is it coming from? (old supernate ponds- anaerobic digestion 
ponds constructed in mid-1950's (one) and mid-1970's (two)~ decommissioned in 
1988.) 

• Re: concentration-- represents dose lower than TLV would allow~ it's_% of the 
TLV~ below the CEG. 

• Toxicity piece: Refer to MSDS; offer to provide copy ofMSDS; at these levels, no 
acute health effects ever observed~ however, it does persist in the bloodstream~ in 
animal testing at high doses, liver is the target organ. 

• Path forward: Emphasize that concentration in GE well is comparable to 
concentration in WW drinking water~ WW will continue to monitor; if there is an 
increase at WW, we will contact GE; Site EA will prepare standby statement and 
Qs/ As, in the event of media inquiries. 

Scenario 2: Test results- 3-25 ppb 

Recommended corr.munication: John Little calls Dallas Silverthorne to request a meeting 
(1/2-day?) with Silverthorne and his Playtis, Ritchey counterparts~ to attend from WW
Little, Ritchey, Playtis, Zipfel. 

Outline of talking points (to be more detailed than for first scenario): 

• Why? - Same info as above, + some detail about its being the only chemical in the 
RFI above EPA screening levels; assurance that WW will work with EPA to define 
levels acceptable to EPA and methods/controls to reach those levels. 

• What?- Same info as above+ a review of the C-8 molecule itself; possible other 
applications outside DuPont 

• Where? - Same info as above+ hydrogeology, including river recharge, plume in 
groundwater 

0(~9,·· .. : -~- EID082079 



• Re: concentration: Provide MSDS; discuss toxicologic information in detail, such as 
major exposure routes (inhalation, skin absorption) vs. ingestion; discuss CEG and 
intent to reduce or eliminate human health exposure route. 

• Toxicity piece: Talk through elements ofMSDS, vs. just providing a copy; provide 
occupational health background - animal studies detailS', human health-related 
information, U. of Minnesota paper (flawed study); review what we've done with our 
own employees since 1981, including employee communications; share Pace Team 
strategies? 

• Path forward: DuPont will take necessary action to protect human health and meet 
regulatory requirements; Site EA will prepare standby statement and Qs/ As, in the 
event of media inquiries. 

Anticipated Qs from GE: 

1. What kind of engineering controls are effective to handle elevated levels of C-8? 
2. What exposure routes are there besides drinking water? 
3. Do the levels in GE drinking water indicate a probability of measurable levels in 

employees' blood? 
4. 

EID082080 
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CERTIFIED MAlL
RETURN RECEIPT REQUESTED 

l\.1r. Martin Kotsch 
Project Manager 
U.S. EPA, Region III 
1650 Arch Street 
Philadelphia, PA 19103-2029 

RE: Permit 'WVD045875291 

Dear Mr. Kotsch: 

8u?ont 

? a ao, 1211 

June 24, 1999 

Please find enclosed the RCRA. Facility Investigation (RFI) Report ofFindings for your review and comment. 

If you have any questions or corrunents, please contact me at (304) 863-4271. 

Anachrnent 

CC: l\.1r. Mark Priddy 
Office of Waste Management 
\VV-DEP 
1356 Hansford Street 
Charleston, WV 25301 

Mr. B. F. Smith, Chief* 
Office of Waste Management 
Charleston, WV 25301 
1356 Hansford Street 

• .cover letter only 

, .. · ..... ,,. , .. ,. '''.·"'• 

Very truly yours, 

R. L. Ritchey 
Sr. Environmental Control Consultant 
Washington Works 

Ms. Barbara Taylor, Chief* 
Office of Water Resources 
WV-DEP 
120 I Greenbrier Street 
Charleston, WV 25311 

EID073527 
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TABLE6.8 
HEALTH-BASED SCREENING 

FOR PRODUCTION WELL WATER 

-- Potable Water Procesa Water 

Constituent I- :.Units Well(1) Wells (2) 

Arsenic mg/L 0.01 0.0068 

Barium mgJL 0.07 0.16 

Cadmium mgiL NO (<0.01) NO (<0.01) 

Lead mgJL NO (<0.003) 0.0022 

Nickel rng/1.. NO (<0.05) NO (<0.05) 

FC-143 ug/L 1.9 16.2 

Tetrachloroethylene ugJL N0(<5) 5 

Trichloroethylene ugJL NO (<5) 22 

Methyene Chloride ug/L NO (<5) . 

Freon 113 ug/L NO (<10) 270 

Lagend: 
MCL = Maximum Contaminant Level for drinking water. 

PSL = Preliminary Screening Level; see Table 6.6 and Section 6.4.2. 

· RBC = Risk-based concentration for tap water (US EPA Region Ill, 1999) 

• = Not analyzed. 

~ 
{1) Well 336 (AM07-PW01) 

(2) Process Water Wells: 
K16-PW01 
K16-PW01 
L17-PW01 
L17·PW01 
V05-PW01 
V05-PW01 
L04·PW01 
L04·PW01 

(3) Trichloroethylene exceeded the MCLin production well V05-P'N01. 

Screening Level 

0.05 

2 

0.005 

0.015 

0.14 

3 

5 

5 

5 

59000 

Type 

MCL 

MCL 

MCL 

MCL 

MCL 

PSL 

MCL 

MCL 

MCL 

RBC 

(4) FC-143 exceeded the preliminary SL in production wells K16·PW01, V05-PW01. and L04-PW01. 

Max> SL? 

No 

No 

No 

No 

No 

Potable- No 
Process • Yes (3) 

No 

Potable- No 
Process. Yes (4) 

No 

No 

EID109784 
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William R Berti 

08/11/99 02: 11 PM 

To: Roger J Zipfei/AE/DuPont@DuPont 
cc: Guat-Lian C Kreamer/AE/DuPont@OuPont 
Subject: Estimated C-8 in river 

Hi Roger, 

Attached is the Excel file that I put together on Ohio River flows and estimated C-8 
concentrations that we talked about earlier . 

• Estimated C-8 concentrations in Ohi 

Best regards, 

Bill 
DuPont Central Research & Development 
Voice: (302} 366-6762 
Fax: (302) 366-6602 
Pager: (888) 548-9264 
Internet e-mail: William.R.Berti@usa.dupont.com 

EID082037 



Ohio River monthly average flows at Pittsburgh, PA 
River flow data from <ftp://www.lrd-wc.usace.army.mii/Monthly_htm/> 
Assume: 1 ft3/sec = 0.0283m3/sec; 1 m3 = 1•1 0"6 cm3; 1 cm3 = 1 mL 

Long- Estimated Estimated 
Measured term of normal Estimated normal Estimated C8 discharge 

flow, normal, flow, normal flow, flow, normal to Ohio River 
Mo-Yr ft3/sec % ft3/sec m3/sec m3/mo flow, Limo in 1996, lbs 

Jun-98 28,480 120 23733 6.72E+02 1.74E+09 1.74E+12 
Jul-98 17,192 124 13865 3.92E+02 1.05E+09 1.05E+12 

Aug-98 9,111 76 11988 3.39E+02 9.09E+08 9.09E+11 
Se~98 7,312 72 10156 2.87E+02 7.45E+08 7.45E+11 
Oct-98 7,966 66 12070 3.42E+02 9.15E+08 9.15E+11 
Nov-98 6,144 28 21943 6.21E+02 1.61E+09 1.61E+12 
Dec-98 9,440 25 37760 1.07E+03 2.86E+09 2.86E+12 
Jan-99 53,865 124 43440 1.23E+03 3.29E+09 3.29E+12 
Feb-99 46,314 94 49270 1.39E+03 3.37E+09 3.37E+12 
Mar-99 52,898 77 68699 1.94E+03 5.21E+09 5.21E+12 
Apr-99 60,741 105 57849 1.64E+03 4.24E+09 4.24E+12 

May-99 23,053 61 37792 1.07E+03 2.86E+09 2.86E+12 

Total flow Jun-98 to May-99, L 2.88E+13 40600 
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Estimated C8 Estimated C8 
ca discharge concentration concentration 
to Ohio River in Ohio River, in Ohio River, 

in 1996, kg kg/L mg/L 

18416 6.39E-10 6.39E-04 

·--------- '''''''"' _, ____ , _____ _ 

11-Aug-99 

Estimated CS 
concentration 
in Ohio River, 

ug/L 

0.639 
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Ohio River monthly aver-age flows at Belleville Dam, WV 

River flow data from <http://waterdata.usgs.gov/nwis-w/WV/data.eomponents/hist.cgi?statnum=03159530> 

Based on USGS mean daily flows from 10/1/1974 to 9/30/1985 

Estimated 
C8 

ca ca concentrat 
Estimated Estimated Estimated discharge discharge ion in 

Measured nonnal nonnal nonnal Estimated to Ohio to Ohio Ohio 
flow, flow, flow, flow, nonnal River in River in River, 

Mo ft3/sec ft3/sec m3/sec m3/mo flow, Limo 1996, lbs 1996, kg kg/L 

Jan 64000.79 64001 1.81E+03 4.69E+09 4.69E+12 

Feb 88908.68 88909 2.52E+03 6.74E+09 6.74E+12 

Mar 111235.8 111236 3.15E+03 8.43E+09 8.43E+12 

Apr 94016.67 94017 2.66E+03 6.90E+09 6.90E+12 

May 67107.33 67107 1.90E+03 5.09E+09 5.09E+12 

Jun 47378.91 47379 1.34E+03 3.48E+09 3.48E+12 

Jul 30989.47 30989 8.77E+02 2.35E+09 2.35E+12 

Aug 30501.91 30502 8.63E+02 2.31E+09 2.31E+12 

Sep 25339.3 25339 7.17E+02 1.73E+09 1.73E+12 

Oct 33029.62 33030 9.35E+02 2.50E+09 2.50E+12 

Nov 42329.7 42330 1.20E+03 3.11E+09 3.11E+12 

Dec 78985.92 78986 2.24E+03 5.99E+09 5.99E+12 

Total 7.14E+05 7.14E+05 2.02E+04 5.33E+10 5.33E+13 40000 18416 3.45E-10 
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Estimated 
C8 

concentrat Estimated CS 
ion in 
Ohio 
River, 
mg/L 

3.45E-04 

concentration 
in Ohio River, 

ug/L 

0.345 
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Ohio River monthly average flows at Huntington, \I'N 

River flow data from <ftp://wvtw.lrd-wc.usace.army.mii/Monthly_htm/> 

Assume: 1 ft3/sec = 0.0283m3/sec; 1 m3 = 1 *1 0"6 cm3; 1 cm3 = 1 mL 

Long- Estimated Estimated 
Measured term of normal Estimated normal Estimated C8 discharge 

flow, normal, flow, normal flow, flow, normal to Ohio River 

Mo-Yr ft3/sec % ft3/sec m3/sec m3/mo flow, Umo in 1996, lbs 

Jun-98 97,300 172 56570 1.60E+03 4.15E+09 4.15E+12 

Jul-98 68,742 190 36180 1.02E+03 2.74E+09 2.74E+12 

Aug-98 28,484 94 30302 8.58E+02 2.30E+09 2.30E+12 

Sep-98 17,733 78 22735 6.43E+02 1.67E+09 1.67E+12 

Oct-98 19,710 80 24638 6.97E+02 1.87E+09 1.87E+12 

Nov-98 18,233 41 44471 1.26E+03 3.26E+09 3.26E+12 

Dec-98 28,710 36 79750 2.26E+03 6.04E+09 6.04E+12 

Jan-99 141,810 126 112548 3.19E+03 8.53E+09 8.53E+12 

Feb-99 108,500 84 129167 3.66E+03 8.84E+09 8.84E+12 

Mar-99 142,350 86 165523 4.68E+03 1.25E+10 1.25E+13 

Apr-99 112200 82 136829 3.87E+03 1.00E+10 1.00E+13 

May-99 57484 62 92716 2.62E+03 7.03E+09 7.03E+12 

Total flow Jun-98 to May-99, L 6.90E+13 40600 

00{)~ ..... J ~.~ 
EID082042 



C8 discharge Estimated C8 Estimated C8 
to Ohio River concentration in concentration in 

in 1996, kg Ohio River, kg/L Ohio River, mg/L 

18416 2.67E-10 2.67E-04 

Estimated CS 
concentration 
in Ohio River, 

ug/L 

0.267 

EID082o43 



Ohio River monthly average flows at Cincinnati, OH 

River flow data from <ftp://www.lrd-wc.usace.anny.mii/Monthly_htm/> 

Assume: 1 ft3/sec = 0.0283m3/sec; 1 m3 = 1 *1 0"6 cm3; 1 cm3 = 1 ml 

Estimated Estimated Estimated 
Measured Long-tenn · nonnal nonnal nonnal Estimated C8 discharge 

flow, of normal, flow, flow, flow, normal to Ohio River 
Mo-Yr ft3/sec % ft3/sec m3/sec m3/mo flow, Limo in 1996, lbs 

Jun-98 131,400 175 75086 2.12E+03 5.51E+09 5.51E+12 

Jul-98 94,452 211 44764 1.27E+03 3.39E+09 3.39E+12 

Aug-98 28,387 80 35484 1.00E+03 2.69E+09 2.69E+12 

Sep-98 21,200 74 28649 8.11E+02 2.10E+09 2.10E+12 

Oct-98 21,065 77 27357 7.74E+02 2.07E+09 2.07E+12 

Nov-98 21,400 40 53500 1.51 E+03 3.92E+09 3.92E+12 

Dec-98 34,548 35 98709 2.79E+03 7.48E+09 7.48E+12 

Jan-99 178,190 131 136023 3.85E+03 1.03E+10 1.03E+13 

Feb-99 134,860 81 166494 4.71E+03 1.14E+10 1.14E+13 

Mar-99 180,260 85 212071 6.00E+03 1.61E+10 1.61E+13 

Apr-99 118000 66 178788 5.06E+03 1.31E+10 1.31E+13 

May-99 60226 49 122910 3.48E+03 9.32E+09 9.32E+12 

Total 1.02E+06 1.18E+06 3.34E+04 8.74E+10 8.74E+13 40600 

EID082044 



Estimated C8 Estimated C8 Estimated C8 ca discharge concentration concentration 
to Ohio River in Ohio River, in Ohio River, concentration in 

in 1996, kg kg/L mgll Ohio River, ug/L 

18416 2.11E-10 2.11E-04 0.211 

• 
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Ohio River monthly average flows at Pittsburgh, PA, Huntington, WV, and Cincinnati, OH 
River flow data from <ftp://www.lrd-wc.usace.army.mii/Monthly_htm/> 

Pittsburgh, Belleville Huntington, Cincinnati, 
No. Mo PA Dam, WV wv OH 

1 Jan 3.29E+12 4.69E+12 8.53E+12 1.03E+13 
2 Feb 3.37E+12 6.74E+12 8.84E+12 1.14E+13 
3 Mar 5.21E+12 8.43E+12 1.25E+13 1.61E+13 
4 Apr 4.24E+12 6.90E+12 1.00E+13 1.31E+13 
5 May 2.86E+12 5.09E+12 7.03E+12 9.32E+12 
6 Jun 1.74E+12 3.48E+12 4.15E+12 5.51E+12 
7 Jul 1.05E+12 2.35E+12 2.74E+12 3.39E+12 
8 Aug 9.09E+11 2.31E+12 2.30E+12 2.69E+12 
9 Sep 7.45E+11 1.73E+12 1.67E+12 2.10E+12 

10 Oct 9.15E+11 2.50E+12 1.87E+12 2.07E+12 
11 Nov 1.61E+12 3.11 E+12 3.26E+12 3.92E+12 
12 Dec 2.86E+12 5.99E+12 6.04E+12 7.48E+12 

1.8E+13 

0 1.6E+13 lml Pitts 
E •Bell :J 1.4E+13 .. •Hunt ~ 
0 1.2E+13 [ill Cine -'I-- 1.0E+13 cu 
E ... 
0 8.0E+12 c 

"'C 
6.0E+12 C1) ... 

cu 
E 4.0E+12 ·-... 
tn 
w 2.0E+12 

O.OE+OO 

Jan Feb Mar Apr May Jun Jul Aug 
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Mr. Dallas Silverthorne, Plant Manager 
GE Plastics 
P. 0. Box 68 
Washington, WV 26181 

Dear Dallas: 

August 31, 1999 

DuPont 
W;ulling!llll Waru 
P. 0. BDI 1217 
Parlcersb!Jrq, WV 26102·1211 

As we discussed by telephone on August 30, I have enclosed the lab report on the water sample taken at your facility on June 3, 1999, for analysis oflevels of ammonium perfluorooctanoate. I have also enclosed the DuPont Material Safety Data Sheet. Both documents refer to the material as FC-143, but it iS commonly known as C-8. 

I'd like to reiterate that the 0.552 ug/1 concentration detected in your site's sample represents a dose lower than the TLV would allow. In fact, it's approximately 1% of the TL V and is in the same range as what we see in our site's drinking water wells. No human health effects have been observed at concentrations many times this level. 

I hope that this information is useful to you. If you have any (further) questions, you can reach me at 863-4305. 

Sincerely, 

~!utfL-
Plant Manager 

Enclosures 

EID089407 
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, ... , .. 

?; · . ·-·-·· • · ·A~alysis ·Rep.· 

. . 
LLI 'Sam12~e No. WW 3167122 
Collected: 6/ J/99 by GW 

Sulxnt tted: 6/ 5/99 Reported: 6/16/99 
Discard: 7/17/99 

WWK·G·R·Z Water Sample 

ANNUAL CS SAMPLING 1999 

CAT 
NO. ANALYSIS NAME 

-

• .. l ~ "'-.! ~·· - -- --. .... '· •'-

Account No: 07032 
CRG·E. I. DuPont de Nenwrs & Co 
P.O. Box 47 
Old H1ckory TH 37138·0047 

AS RECEIVED 
l'£lla) 

RESULTS DETECTION LIMIT UNITS 

P.O. LB[0·62248·1 
Rel. LE458 

2324 FC·143 1n Water 0.552 0.029 ug/1 

The stated OC limits are advisory only until sufficient data points 

can be obtained to calculate statistieal 11m1ts. 

·•·•·•·•·•·•·•·•·•·•·•·•·•·•·•·•·•·•·•·•·•·•••·•••••••••••••••·•·•·•·•·•·•·•·•·•·•·•·•·•·•·•·•·•·•·•·••••a·•·•·•·•·•·•·•·•·•·•·•·• 

SAMPLE S.Al-1PLE 
MDL UNITS 

2324 FC·143 in Water 
0.029 ug/1 

BLANK 

0.032 J ug/1 

QUALITY CONTROL RfPORT 

OUP 
RPO Hs 

96 

MSO 

·38 

MS 
RPO 

36 

LCS 
LCS OUP 

21 

LCS LCS LIMITS 
RPO • la..l HIGf 

50 150 

·•·•·•·•·•·•·•·•·•·•·•·•·•·•·•
·-·-·•·•·•·•·~·•·•·•·•·•·•·•·•

·•·•·•·•·•••••·•·•·•·•·•·•·•·a
·•·•·•·•·•·•·•·•·•·•·•·•·•·•·•

·•·•·•·•·: 

SWCGATE Sl.tfiAAY 
S\.RROOA.TE LIMtTS 

2324 FC·l43 in water 
TRlAL ID SURRCX>ATE 

PFHA 
llH·PFUA 
PFOOA 

R£COVERY .t 
3S 

LOW HIGH 
9 81 

0 13 88 
5 50 150 

-······················-············--···-·-·-·
········-~---------·····-·-················-···

··········---·--···········-······· 

lABORATORY ORONlCLE 

CAT 
ANALYSIS 

NO ANALYSIS NAME MEOOO 1'R IAL 10 OA TE AND TIME AHA1. YST 

2324 FC·143 1n Water FC·l43 by GC/ECO 10/91 

2325 Pesticide Alternate Water Extr FC·l43 10/91 
1 06/10/99 0328 Carolyn J. Koch 
l 06/08/99 0730 Oebor~h M. Zimmirman 

·----···-···································=·······························-·······-·······-·····-···········-------·---···-·-·-· 

1 COPY TO Woodward C1yde Diamonds ATTN: Ms. Sara Seastrom 

Questions? Contact your Client Serv1ces.Representative 
Haney Bornnoln at (717) 656·2300 
07:17:34 0 0001 1 135803 668971 

0.00 00022500 ASROOQ 

t.,,., ....... v·r l.ll:t.l ... to•tr.\ 

1•1'• No•w 11<~1"'"' l~kr 

I'U K<•• 11"/"\ 

EID089408 

RECEIVED 
JUN 18 1999 

CEO Load Datt~ Time~-: 
Accuracy Cheek by Date 1 

Holdlna Tim a Chtc~ Date _ •. 

Respectfully Subm;ttcd 
Jenifer E. Hess, B.S. 
Group Leeder Pesticides/PCBs 

l.oll"-'l'<ot• ... I' A 1/;.Q\ 1111\ 1 o\1\Cll\tcr \.Mlot'llllfiM r. , su!Midi'ry ol Thcnno lcrr.rech In\ ... th\'onlO l h:<tron CctmPii"Y. 

·-··. 11/o·~•· ~1::.· 1.•• 11/fl'ltalli&1 \.~tC"ft .. 'll'\idrlnr.•.cpWiiltiOn.,hymboh&IRdiltlbrc..Wtu""· :tl1G Rc:v. 



DuPont 
Material Safety Data Sheet 

Page 1 

----------------------------------------------------------------------FC-143 FLUORAD BRAND FLUOROCHEMICAL SURFACTANT (3M) 
V0003045 Revised 15-JAN-1997 Printed 5-AUG-1999 -------------------------------------------------------------------------------------------------------------------------------------------CHEMICAL ~RODUCT/COMPANY IQENTIFICATION ~ 

----------------------------------------------------------------------Tradenames and Synonyms 

FLUORAD-FC-143 

Company Identification 

MANUFACTURER/DISTRIBUTOR 

PHONE NUMBERS 

Revised 23-AUG-1996 
3M General Offices 
JM center ~ 
st~ Paul 
MN 
USA 
55144-1000 

Product Information : 612-733-1110 
Transport Emergency 800-424-9300 

COMPOSITION/INFORMATION ON INGREDIENTS 

Components 

Material 
Ammonium Perfluorooctanoate 
Ammonium perfluoroheptanoate 
Ammonium perfluoropentanoate 
Ammonium perfluorohexanoate 

CAS Number 
3825-26-1 
6130-43-4 

68259-11-0 
21615-47-4 

% 
93-97 
1-3 
1-3 
0.1-1 

----------------------------------------------------------------------EXPOSURE CONTROLS/PERSONAL PROTECTION 
----------------------------------------------------------------------Exposure Guidelines 

Applicable Exposure Limits 
Ammonium Perfluorooctanoate 
PEL (OSHA) : None Established 
TLV (ACGIH) : 0.01 mg/m3, 8 Hr. TWA, Skin, A3 
AEL * (DuPont) : 0.01 mg/m3, 8 Hr. TWA, Skin 

* AEL is DuPont's Acceptable Exposure Limit. Where governmentally 
imposed occupational exposure limits which are lower than the AEL 
are in effect, such limits shall take precedence. 

EID089409 



V0003045 DuPont 
Material Safety Data Sheet 

Page 2 

----------------------------------------------------------------------OTHER INFORMATION 
-------------------------------------.-----------------~---------------Additional Information 

·*********************************************************** ·*Information in.the above Sections are provided by.DuPont* * and should be used as the primary source for these * * categories. * *********************************************************** 
Vendor MSDS Text 

3M MATERIAL SAFETY DATA SHEET 

3M General Offices 
3M Center 
st. Paul, MN 55144-1000 
612-733-1110 

Copyright, 1996, Minnesota Mining and Manufacturing Company All rights reserved. Copying and/or downloading of this information for the purpose of properly utilizing 3M products is allowed provided that: 1) the information is copied in full with no changes unless prior agreement is obtained from 3M, and 
2) Neither the copy nor the original is resold or otherwise distributed with the intention of earning profit thereon. 

Abbreviations: N/D - Not Determined 
N/A - Not Applicable 

DIVISION: SPECIALTY CHEMICALS DIVISION 

rRADE NAME: FC-143 FLUORAD Brand Fluorochemical Surfactant 
3M ID NUMBER/U.P.C.: ZF-0002-0378-4 98-0211-0008-0 00-51135-09138-8 

98-0211-0891-9 00-51135-09365-8 98-0211-5489-7 00-51135-02941-1 

98-0211-6581-0 00-51135-10405-7 98-0211-7394-7 00-51135-10762-1 

1. INGREDIENT 

AMMONIUM PERFLUOROOCTANOATE 
~ONIUM PERFLUOROHEPTANOATE 
~ONIUM PERFLUOROPENTANOATE 
~ONIUM PERFLUOROHEXANOATE 

2. PHYSICAL DATA 

3oiling Point: 
7apor Pressure: 
lapor Density: 

N/A 
N/A 
N/A 

C.A.S. NO. 

3825-26-1 
6130-43-4 
68259-11-0 
21615-47-4 

PERCENT 

93 - 97 
1 - 3 
1 3 

0.1 - 1 

EID089410 



V0003045 

Evaporation Rate: 
soiubility in water: 
Sp. Gravity: 
Percent Volatile: 
pH:" 
Viscosity: 
Melting Point: 
Appearance and Odor: 

DuPont 
Material Safety Data Sheet 

N/A 
Apprec. 

(Continued) 

0.4 - 0.5 Water=! (Bulk) 
N/A 
ca. 5 (0.5% Aqueous) 
N/0 
N/A 
Light colored powder; slight odor 

3. FIRE AND EXPLOSION HAZARD DATA 

Flash Point: Non-flammable 
Flammable Limits - LEL: N/A 
Flammable Limits - UEL: N/A 
Autoignition Temperature: 

N/A 
Extinguishing Media: Water, carbon dioxide, dry chemical, foam 

3pecial Fire Fighting Procedures: 

Page 3 

Near full protective clothing, including helmet, self-contained, positive ?ressure or pressure demand breathing apparatus, bunker coat and pants, bands 
~round arms 1 waist and legs, face mask, and protective covering for exposed areas of the head. 

~nusual Fire and Explosion Hazards: 

3ee Hazardous Decomposition section for products of combustion. 

~. REACTIVITY DATA 

3tability: Stable 

Incompatibility - Materials to Avoid: Not applicable 

~azardous Polymerization: Will not occur 

iazardous Decomposition Products: 

:arbon monoxide and carbon dioxide, oxides of nitrogen, hydrogen fluoride, 3.mmonia. 

5. ENVIRONMENTAL INFORMATION 
EID0894ll 

3pill Response: 

Observe precautions from other sections. Collect spilled material. Use wet sweeping compound or water to avoid du~ting. Clean up residue. Place in a closed container. 

~ecommended Disposal: 

Incinerate in an industrial or commerical facility in the presence of a combustible material. Combustion products will include HF. Disposal 

C tt [' . ' ·:; I. ·v .J,~·- '.; 



V0003045 DuPont 
Material Safety Data Sheet 

Page 4 

(Continued) 

alternative: Dispose of waste product in a facility permitted. to accept chemical waste. 

Environmental Data: 

Chemical oxygen Demand (COD.)= Nil(.00070 g/g); 20-day Biochemical oxygen Demand (BOD20) = Nil; Theoretical Oxygen Demand (ThOD) = 0.32 gjg; Fathead Minnow (Pimephales promelas) 96-hr LCSO = 740 mg/L; Water flea (Daphnia magna) 48-hr ECSO = 460 mg/Li Green Algae (Selenastrum capricornatum) 14-day ECSO (cell dry weight) = 73 mg/L; Green Algae (Selenastrum capricornutum) 14-day ECSO (cell count) = 43 mg/L 

Bioconcentration factor (BCF) for ammonium perfluorooctanoate (PFO = 1.8) 

Regulatory Information: 

Volatile Organic Compounds: N/A 
voc Less H20 & Exempt Solvents: N/A 

Since regulations vary, consult applicable regulations or authorities before disposal. u.s. EPA Hazardous Waste Number = None (Not U.S. EPA Hazardous). 

The components of this product are in compliance with the chemical registration requirements of TSCA, EINECS, CDSL, AICS, MIT! and KTCCL. 
EPCRA Hazard Class: 

Fire Hazard: No 
Chronic: Yes 

Pressure: No Reactivity: No Acute: Yes 

6. SUGGESTED FIRST AID 

Eye Contact: 

Immediately flush eyes with large amounts of water for at least 15 minutes. Ge immediate medical attention. 

Skin Contact: 

Flush skin with large amounts of water. 
:~.ttention. 

Inhalation: 

If irritation persists, get medical 

EID089412 

If signs/symptoms occur, remove person to fresh air. If signs/symptoms =ontinue, call a physician. 

If Swallowed: 

~o not induce vomiting. Drink two glasses of water. call a physician. 
7. PRECAUTIONARY INFORMATION 



V0003045 DuPont 
Material Safety Data Sheet 

(Continued) 

Eye P~otection: 

Avoid eye contact. Wear vented goggles. 

Skin Protection: 

Page 5 

Avoid skin contact. Wear appropriate gloves when handling this material. A pair of gloves made from the following material(s) are recommended: Butyl rubber. Use one or more of the followig personal protection items as necessar} to prevent skin contact: head covering, coveralls. Protective garments (other than gloves) should be made of either of the following materials: 
Polyethylene/polyvinylidene chloride (Saranex). 

Ventilation Protection: 

Use with appropriate local exhaust ventilation. Provide sufficient ventilation to maintain emissions below recommended exposure limits. If exhaust ventilatio is not adequate, use appropriate respiratory protection. 

Respiratory Protection: 

Avoid breathing of airborne material. Select one of the following NIOSH approved respirators based on airborne concentration of contaminants and in accordance with OSHA regulations: full-face high-efficiency filter respirator, full-face supplied air respirator. 

Prevention of Accidental Ingestion: 

Do not eat, drink or smoke when using this product. Wash exposed areas thoroughly with soap and water. Wash hands after handling and before eating. 

Recommended Storage: 

Do not store containers on their sides. Store at room temperature. Keep =ontainer dry. Keep container closed when not in use. 

**PREVEN'I' MOISTURE CONTAMINATION TO KEEP POWDER FREE FLOWING.** EID089413 

Fire and Explosion Avoidance: 
Keep container tightly closed. No smoking while handling this material. 

~ther Precautionary Information: 

!iMIS HAZARD RATINGS: HEALTH: 3 FLAMMABILITY: 0 REACTIVITY: 0 
PERSONAL PROTECTION: X (See precautions, section 7.) 

EXPOSURE LIMITS 

Ingredients 

Ammonium Perfluorooctanoate 
Ammonium Perfluoroheptanoate 
Ammonium Perfluoropentanoate 

Value 

0.01 
0.1 
0.1 

Unit 

mg/m3 
mg/m3 
mg/m3 

Type 

TWA 
TWA 
TWA 

Auth 

ACGIH 
3M 
3M 

Skin* 

y 
y 
y 



V0003045 DuPont 
Material Safety Data Sheet 

Page 6 

(Continued) 

Ammonium Perfluorohexanoate 0.1 mgjm3 TWA 3M y 

* Skin Notation: Listed substances indicated with "Y" under SKIN refer to the potential contr~bution to the ov~rall exposure by the cutaneous route includinc mucous membrane and eye, either by airborne or, more particularly, by direct =ontact with the substance. Vehicles can alter skin absorption. 
Source of Exposure Limit Data: 
- ACGIH: American Conference of Governmental Industrial Hygienists - AIHA: American Industrial Hygiene Assoc. Workplace Environmental· Exposure Level 

3M: 3M Medical Department Guideline 

3. HEALTH HAZARD DATA 

EYE CONTACT: 

~oderate eye irritation: signs/symptoms can include redness, swelling, pain, =earing, and hazy vision. 

~irborne product may cause eye injury consisting of corneal opacity. 
SKIN CONTACT: 

?reduct is not expected to be irritating to the skin. 

~ild skin irritation (after prolonged or repeated contact): signs/symptoms can include redness, swelling, and itching. 

iay be absorbed through the skin and persist in the body for an extended time. 
INHALATION: 

Illness requiring medical attention may result from a single exposure by inhalation to moderate quantities of this material. 

~ay be absorbed by inhalation and persist in the body for an extended time. 
~epeated inhalation of airborne product above the exposure guideline can result in elevated organofluoride levels in the blood. Single overexposure, above =ecommended guidelines, may cause: 

!rritation (upper respiratory): signs/symptoms can include soreness of the nose ~d throat, coughing and sneezing. 

?rolonged or repeated overexposure, above recommended guidelines, may cause: 
~iver Effects: signs/symptoms can include yellow skin (jaundice) and tenderness 'f upper abdomen. 

:F SWALLOWED: EID089414 

:ngestion is not a likely route of exposure to this product • 

.... r· • - ,. I (} l• ~J ,,·~.:. : 



V000.3045 n~;.Por-t Page Material S~f~ty Data Sheet 

(Continued) 

Illness may result from a single swallowing of a moderate quantity of this material. 

7 

CANCER: A mixture of ammonium perfluorooctanoate, ammonium perfluoroheptanoate ammonium perfluoropentanoate and ammonium perfluorohexanoate, that was 93 to 9~ AMMONIUM PERFLUOROOCTANOATE (3825-26-1) was fed to albino rats for 2 years, no =ompound induced carcinogenicity was found in the study. There were statistically significant compound realted benign testicular tumors. In a second two-year study there were statisticallly significant compound related benign tumors in the liver, pancreas, and testis when compared to ad libitum a1 pair-fed controls. Based on the current knowledge,· these findings have no hum.: health implications. (1983 and 1993 studies conducted jointly by 3M and DuPont). ' 
MUTAGENICITY: Not mutagenic in invitro mutagenicity assays. Did not cause celJ transformation in a mammalian cell transformation assay. 

REPRODUCTIVE/DEVELOPMENTAL TOXINS: 
Not teratogenic in rabbits by oral administration. Not teratogenic to rats by ;avage or inhalation exposures. 

~THER HEALTH HAZARD INFORMATION: 
A 3M Product Toxicity summary Sheet is available. 

SECTION CHANGE OATES 

:i:EAOING Section changed since May 20, 1996 issue MSDS: FC-143 FLUORAD Brand Fluorchemical Surfactant 
August 23, 1996 

rhe information in this Material Safety Data Sheet {MSDS) is believed to be =orrect as of the date issued. 3M MAKES NO WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, ANY IMPLIED WARRANTY OF MERCHANTABILITY OR ?ITNESS FOR A PARTICULAR PURPOSE OR COURSE OF PERFORMANCE OR USAGE OF TRADE. ~ser is responsible for determining whether the 3M product is fit for a ?articular purpose and suitable for user's method of use or application. Given ~e variety of factors that can affect the use and application of a 3M product, 5ome of which are uniquely within the user's knowledge and control, it is 3ssential that the user evaluate the 3M product to determine whether it is fit =or a particular purpose and suitable for user's method of use or application. 
3M provides information in electronic form as a service to its customers. Due ~o the remote possibility that electronic transfer may have resulted in errors, ~missions or alterations in this information, 3M makes no representations as to its completeness or accuracy. In addition, information obtained from a databas 1 Day not be as current as the information in the MSDS.available direct~y from 3M 

----------------------------------------------------------------------
The data in this Material Safety Data Sheet relates·only to the specific material designated herein and does not relate to use in combination with any other material or in any process. 

End of MSDS 
OO{k· _:) 
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Kris Hansm 
3M Environmental Lab 
f1uori11c Analytic&! Clcmistty Tum 
:Z-3~9 

September 2, 1999 

Paul Lieder 
3M Toxicology Services 
220-2E~2 

Dear Paul Lieder: 

Here are preli.minary results for POAA levels in sera and liver for TOX026 (POAA Monkey Study). 
As I said in my original email message, please do not make these results public. We provide them 
only to help you make better decisions about the status of current and future projects. I understand 
you need to use the data to ascertain trends, but please do not publish or release specific values . 

. ,:: ::::;.~.s-~ted in an earlier corrununication, this data has all been QC'd, but not QA'd. These are intc:ri.m 
· : :: :resUlts that h ... 1e been through peer review by the scientific staff in the Environmental Lab. By 

''¢.ttititi9~, interim results may change before they are entered in final reports if errors are discovered 
.::::):'=as:~::dati:move through the review process. including pending review by the Environmental Lab 

:::?::::;:;','{:::~:;::',~~,,ou;: ilie ~t~ti~ ri~ mw1~ Mili W~ ~ 

.. ,;:· 'Kri~H~en 
· · " ., 3M Environmental Lab 

cc Dale bacon 2-3E-09 John Butenhoff 220-2E.Q2 

EID088631 
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Covancc## 6329-231 

Study: 
l'rnduct Numhtt(Tc:•t Suh<tanc:c:): 
Matrix: 
Mdhod/Revi<ion: 
Analytical f.quipmenl Sr•tcm Number: 
ln.•lmmcnl SoRware/Vc~ion: 
Oate or ElllractioniAnalyst: 
Oate or Analysis! Analyst: 
Oale of Oat a Reduc1ionl Analyst: 

Sample Data 

MONKEY LIVER Week 20 ancl 40 
Group S:ompl~lf 

J)on 

Mcthodnlk 1120 ntk-1 
1120 Blk-2 

Matrix lllk Rabhit Uver Dlk·l 
Rabbit liver Blk-2 

QC-250ppb I05718M-MS·II 
105718M-MSD-12 

Group 1, Wk~O IOS7JBM 
0.0 mg/k&fday 105720M 

Group :1, WJc~O IOS721M 
Group], Wk40 If' 7:2:\f 

tl! lll&ilt~d~r I05716M 
POAA • Pcrfluorooctanoale 
limit ofQuaotilalion (lOQ) m 30 ppb 
Umil of Detection (LOD) • IS JIPb 

Date Entercd!Dy: 
Date Verified/ lly: 

07126199 LAC 
08103199 GML 

POAA 
Calc. Cone. 

n~/~ 

0.0 
0.0 
2.8 
0.0 
297 
278 
12.) 

ll.8 

17!171 

21i6 

I 84.4 

6 Month C:tp<ule T 
T -6889.2 (rOAA) 
Monkey Liver 
FACT·M-1.0 A FA 
Soup020199 
Masslynx 3.2 
7/IJ/99 Sf.E 
07121199 ORB 
07/22199 llRB 

Amount 
oCPOAA i 

u~/~ ] 

<LOD 
<lOD i 

<LOD 
<lOD 

9~· 
92'~ 

0.012) 
0.011!1 

17.9 

0.2116 
0.0844 

•• I • ~ 
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lSOOOOfA\0 

fACT·M·2.0 

Cov:mcell 6329-231 

Study: 
Product Numbcr(Tc~t Suh<tance): 
Matrix: 

t.fclhod!Rcvision: 
Analylical Equipment System Number: 
ln~trtJmcnt Software IV cr!<ion: 
l>ate ofExtractioniAnaly.;t: 
Uate of Anal)'si51Analyst: 
Dale ofOata RrductioniAnalyst: 

Sample Data 

MONKEY LIVER Week 27 
(;roup Samplrll 
Uosr 

Method nlk 1120 Dlk-1 

1120 Dlk-2 
Matrix Blk Rabbit liver 111k-1 

Rahbitl.ivcr Ulk-2 
QC-250ppb IOS709M-MS-3 

IOH09M-MSD-l 
(:roup I IOH09M Wk27 
Control IOHI4MWk27 

0.0 mglkglday 1057UM Wk27 
IOS72U.t Wk27 

Grnup2 105702M Wk27 
Mid Dose I05706M Wk27 

J.O mglkglday IOS717M Wk27 
5721 t.t replacement 10572JM 

Group] 105707M Wk27 
Mid-lligh Dose IOS708M Wk27 

10 mglkglday 105710M Wk27 
I05719M Wk27 

Group4 IOS703M Wk27 
High Oosc IOS704M Wk27 

30 mglkglday I05711M Wk27 
I0571JM Wk27 
105722M Wk27 

IOS724M Moribund 
POM a Pcrfluorooctanoatc 
l.imil of Quanlilalion (I.OQ) • JO ppb 
limit of Deled ion (1..00)- 15 pph 

POAA 
Cak.Conc. 

n~/r: 

10.7 
0.0 

11.8 
14.0 

219 
184 

93.5 

54.3 

235 
41.8 

IS72l 
19209 
11629 
16871 

22764 
6488 
9069 
19444 

IJ50 
16582 

224 
869)] 

0 
160808 

Date Entcrcd/Oy: 
Date Verified/ Oy: 

06124199, 06125199, 07129199 lAC 
08103/99 OMl 

6 Month Capsule T 
T -6889.2 (I'OAA) 

MonkcyU\'cr 
fACT-M-1.0 &. FA 
Soup020199 
Massl.ynx 3.2 
O(Jll/99 SAil 
0612J/99, 07/28199 
06/25199, 07/29199 

Amount 
ofPO,\A 

ur:lr: 
<1.01> 

<lOI> 
<1.01> 

<lOll 

74~'o 

62~· 

0.09H 
0.054) 

0.215 

0.0418 

15.7 
19.2 
11.6 
16.9 

22.8 
6.49 
9.07 

19.4 

1.35 
16.6 

0.224 

86.9 
0.00 

161 
------

9fV99 



0 
0 
0 
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• . .; 
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ti1 -0 
0 
00 
00 
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E~OOOOfA\0 

FACT-M-41 

Cuv11ncd/ (oJl'J-lJ I 

:lh .. ty 
l'tnduct Numbcr(Tesl Suh•lance} 
Malri•-

6 Mnnlh Capoule To•icily Sludy wilh APFO in Cynomoll'" Monkeys 
T-tiR19 2 (I'OM} 

Melhnci/Rcvioion: 
Analytical F.quipmcnl Syslem Nt.mher. 
lnsln....,. Sollw•e!Vcnian· 
FiiCII:unc' 
R-Squored Value: 
Slop:: 
Y-lntcoccpt: 
Dole o(f.aiJaclion/Analysl: 
Dale o( J\nalyoisl J\nai)'SI 
Dale o(Dala Reduction/Analyst: 

Day 9 MONKF.V SERA 
Cnnp sornrl~ll 

Dose 

Melhodlllk 1120 Blk-1 
1120 Olk-2 

Malrillfilk Rahlnl Sera Dlk-1 
Rabbil Senlllk-2 

QC-~ppb RnSIIIU-MS 
RBS llllS-MSD 

Cnoupl lOS 109M 
Control IOS714M 

0 0 m&'l<&fday IOS71SM 
IOS111M 
IOS720M 
IOS72SM 

c .. upl IOS702M 
Low Dose IOS706M 

IOS717M 
IOS721M 
lOS 121M 

c .. upl IOS707M 
Mid-llich Dose IOS701M 

10 m&'l<lfday IOS710M 
IOS712M 
IOS716M 
IOS719M 

Group4 lOS 101M 
HichDosc lOS 104M 

30 mlfklfday IOS711M 
IOS71lM 
lOS 122M 
lOS 124M 

Mnnltcy Sera 
FACT·M-31 .t FACT·M-4 I 
Amelia 062491 
Musl)'M ll 
Sec Allachments 
Sec Allachmc:nts 
Sec Allachments 
Sec Alluhments 
11113191 lAS 
11116191, 111241111, 12101191 1101 
11117191. 11/)0191, 12107198 1101 

Sample Oala 

ro.u Anrage 
Rtpor1<d I'OAA 

ullfml, ~~1111, 

<MDL 
<MDL <MDL 
<MDL 
<MDL <MDI. 
109"4 
100'4 104% 

0.0372 
01151 
<MDL 
00611 
<MDL 
00214 OOS9S 

Iii I 
17l 
110 
NR 
124 In 
224 
9LS 
162 
172 
222 
211 Ill 

66S6 
291 
1741 
201 
164 . 

16S7 '------------ --- -------------
_!I!_ _ __j 

Limil ofQullllilalion (LOQ) 10 n&'ml 
Mclhod Dclection Limil (MOl}: S 0 nlfml. 

RSO 

Sid. IJno. 

<MDL 

<MDL 

1% 

69.S "' 00414 

29S 
)6_4 : 

i 

21 2 
~9 

IS2 
lHl 

POM_ • Pcofluoroocuno.le Tc:nlllive value, somplc cvoponled 1o dr)oncss 

Dale Entcoed/By: 
Dale Verified/By: 

11111191. 12107/91 LAC 
06121199 EAD 

I' 

. '. 

1r 



0 
~ 
·~ ... 

:·· 

··;,J 

•. h 

trJ 
s 
0 
Oo 
Oo e 
v. 

tSOOOOfi\\0 

I'Ar-T.t..f-41 

Stuoly 
r.o-luct Numbcr(Tcst Sulntance). 

Motrix: 
Melhod!Rcvision: 
AnaiJiical Equironcnt System N...,hcr: 
lnstNmcrll Snllw•ciVcnion: 

Filmornc. 
R-Squorcd Value 
Slorc· 
Y -lntacqte: 
Jntc ofllattadi.,..,Analyst: 
Dale nf Analysis/ Analyst 
Oocc nll>aca Reduction/Analyst 

Wrrk 4 MONKEY SERA 
Group 
l)ase 

McthodOik 

MotrixBik 

QC-mlppb 

Group I 
Control 

0 0 mlf1:&'day 

Group 2 
lowDme 

Groupl 
Mid-llil!h Dose 

IOm&'klfday 

Group 4 
Hil!hDosc 

30 mWJ<&'day 

!iomplell 

1120 Dlk·l 
1120Dik-2 

Rohbit Sera Blk·l 
Rabbit Sera Blk-2 
IUlSIIIli-MS 

RBS 11131-MSD 
IOS709M 
IOS714M 
IOS71SM 
IOniiM 
IOS720M 
IOS72SM 
lOS 102M 
IOS706M 
IOS717M 
IOS721M 
IOS721M 
ICIS707M 
lOS 101M 
IOS110M 
IOS712M 
IOS116M 
lOS 119M 
IUS 101M 
lOS 104M 
IOS711M 
IOS1UM 
IOS721M 
lOS 124M 

limit ofQuanlitllion (LOQ). 10 n&'ml 
Methnd Dctmion limit (MDL). S 0 n&'ml. 

I'OM • PafiiiDIUDCianollc 

Cuvtmcc" 6329-23 I 

6 Month Capsule Toxicity Study with APFO in C)nomolp Monkeys 
1-61R9 2 (POM) 
Monkey Sen 

FACT·M-l I A FACT-M-4 I 
1\mclia 062491 
Massl.yna ll 
Sec AlladvncniJ 

Sec Attadvncnts 
Sec Alladvncnts 

Sec Allathmcnls 

11/ll/91 lAS 
11116191, 11124191, 12101191.01/04199 1101 
11117191, ll/30191,12/07191,0111!7199 1101 

Samplr Data 

ro.u J\V<nj~e RSD 
Rrport<d POAA Sid. On. 
u~ml. llllfml. 

<MDI. 
<MDL <MDL <MDL 
<MDL 
<MDI. <MDL <MDI. 
109% 
IOO"A. 104% 1% 
0313 
0240 
00119 
0362 
0174 Sll 
0119 0215 OliO 
19.7 
3120 . 4] •• 

llS 113.1° 40.4° 
54S 112 
NR 102S 1164 
206 
171 
279 

E 
124 41.1 
20] 110 1Sl 
297 
264 

4962 
694 
513 171 
116 lOll 11122 

• Outlier, was not included in these values 
NR • Sample not received ra rq>oe1cd. 
E • s....,le evaporated, notanalyzrd. 

! 

I 

Date Entcrcd/By: 
Date V crilicdl Dy: 

11121191, 12107/91, 01/ll/99 LAC 
06121199 EAD 
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~~OOOOf.t\\D 

ETS-1-S I 

St~~<ly· 

l~n.Juct Nwnbct("J"cst Subslontc): 
Matti•. 
Method/Revision: 

Amlyticol Equipncnt System Numb<r: 
lnstnmcnl SoftwotcNcnion· 

Filcnomc. 
R-Squarccl Value: 
Slope: 
y -lnterccp~: 
[)ate o( E•llaction/Analyst: 
Date rll\nalysisl Analyst. 
IJote r/Oata RccluttillfVAnalyst 

Week 6 MONKF.Y SF.RA. 
Croup Samrlell 
Date 

Method Rlk lf20Cik-1 
1120Dik-2 

Matri•Bik RoN>it Sesa Blk-1 
Rohbit Sesa Blk-2 

QC • lSO Jlllb RBSOS 129-MS-l 
RDSOSI29-MSO-l 
Rnsos 129-MS-4 

RDSOS 129-MSD..ol 
Craupl 10)109M 
Control IOS114M 

0 0 fnl"k&&doy IOS11SM 
IOS711M 
IOS720M 
IOS72SM 

Cnupl IOS701M 
Low Dose IOS706M 

IOS717M 
lOS 121M 
IOS72JM 

Cnupl lOS 107M 
Micl-llislt Dose lOS 101M 

IOIIIJV':Bfday IOS110M 
IOS112M 
IOS716M 
IOS719M 

Craup4 JOS70lM 
Jlip Dose lOS 104M 

lO fnl"k&&dcy IOS71JM 
IOS71lM 
lOS 122M 

limit of Quontilation (LOQ): 10 n&'mL 
Methocl Octcction limit (MDL). S 0 nBfmL 

I'OM • PcrRIIDIUOCtanoltc 

Covnnccll C.Jl9-2J I 

6 Mnntb Capsule Tn•icity Study with AJ'FO in C)nomoi&U• Monkeys 
T-6119 2 (I'OM) 

MnnkcySesa 
ETS-1-4.1 ancJ ETS-1-S I 
Amelia 062491. Soup 010199 
MuslyM )2 

Soc Attaclvncnts 

Stc Attaclvncnts 

Sec Attaclvncnts 
Sec Attaclvncnts 

OS/12199 SAil 

06101199. 06107199.06110199.06116199 1101/SAII/MEE/LJ\C 
06104199. 06101199. 06111199, 06117199 1101/LAC 

Sample Data 

rou Anne• RSD 
Rtpar1td POAA Std. l"leY. 

uwmL uBfmL 
<MDL 
<MDL <MDL <MDL 
<MDL 
<MDL <MDL <MDL 
71~~ 

71~~ 71% O"A. 

·~~ 
12~, 14% S% 

0166 
0.160 
009] 

0 Ill 
0092 21.9 
0096 O.lll 00)4] 

70S 
120 
111 
149 321 
NR 101 lS.I 
II 

122 
1074 

92 
90 21S 
140 1000 21.S 
169 
115 

167.9 
161 149 
14] HI ll 

NR • Sovnplc no1 rcceivrd nor reported. 

Date Entered/By: 
Date V crilicdl By: 

06101199,06114199,06111199 LAC 
061211'19 EAD 
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F.TS-1-S I 

Study· 
l'lodutt Numhci(Tcsl Subslw:c). 
Matrix· 
Mtlhod!Rcvision: 
Analytical F.quipmcnl S)"11em Numba· 
lnstrunxnl Sollwan:/Version· 
Filcnornc:: 
R-Squ.wcd Value: 
Slnre: 
Y-lnlm:epe: 
Doole niExtroction/Analyst: 
Doole of Anal pis/ Analpt 
Oatc nfOal• Reduction' Analyst: 

L"uv IIIICC:fl (aJ29-lJ I 

6 Monlh Corsulc Toxicity Study with APFO in Cynomolps Monkeys 
T-6119.2 (I'OM) 
Monkey Sera 
ETS-1-41 ond ETS-1-11 
Amelia 062491 
Musi.)'M 12 
Sec Attachments 
Sec AllaclvnentJ 
Stc AllaclvnentJ 
Sec Allachmcnts 
OS/12199 SAil 
06101199, 06107199, 06/IG'99 1101 
06/1)4199, 06101199, 06'11199 1101 

Sample Data 
Week 8 1\fONKEV SERA 

Grot~p sa..,ltlf 
Dose 

McthodBik 1120Dik-1 
1120BIIt-2 

MllrixDik Rabbit Sera Blk·l 
Rabbit Sera filk·2 

QC • 2SO Jlllb RDSOSI29-MS-1 
RBSOSI29·MSD-1 
RDSOS 129-MS-4 

RJISOS 129-MSD-4 
Croup I lOS 109M 
Control IOS714M 

OO.wday IOS71SM 
IOS711M 
lOS noM 
IOSnSM 

(lroup 1 IOS702M 
Low Dose IOS706M 

IOS717M 
IOS121M 
tosnlM 

GroupJ lOS 107M 
Mid·llith Dose lOS 101M 

IOmw\wday • IOS710M 
IOS712M 
I05716M 
IOS719M 

Croup4 10570lM 
lli&hDnsc IOS704M 

lO•wd.ay IOS711M 
IOHllM 
I OS 122M 

Limit ofQuordilllion(LOQ) IOn!lml 
Method Deled ion Limit (MDL) S 0 nf'ml. 

POM • Pctfluorooct.nootc 

Date EntcrcdiDy: 
Date V erificd/ By: 

06101199,06114199 LAC 
06121199 EAD 

I' OM A~<nce RSD 
Roportcd I' OM Std.~. 

ul:fmL ul:fmL 
<MDL 
<MDL <MDL <MDL 
<MDL 
<MDL <MDL <MDL 
71% 
71% 71% O"Ao 
17"Ao 
12% 14% S% 

0242 
0.162 
oon6 
00166 
0.129 6H 
00925 0119 00710 

791 
106 
7H 
116 211 
NR 99 21 s 
101 
707 
92.4 
16 
107 241 
Ill 101.9 246 
Ill 
122 

1061 
lOS S96 
)49 171 101 

NR • Sample not received nor reponed 
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tT1 -0 
0 
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0\ 
\.#.) 

00 

LSOOOOC!t\D 

CT4LI_( I 

s .... .,. 
Product Numbct(T est Sul>stoncc l 
Matrix 
Mcthnd/Rcvisim· 
Analytical Equipnent System Number 
lmtnlmenl SoRw•ciVcnim· 
FilaMme: 
R-Squorcd Value: 
Slnpc: 
Y·ln1C!Uf4: 
Date of Extraction! Analyst: 
Dote o( Analysis/Anal)"! 
Dale ofl>lla Rcductinn!Analyst: 

Week 10 MONKEY st:RA 
Group Somrtrll 
Dose 

Method Rlk 1120 Dlk-1 
ll20Dik-2 

Matrix !Ilk Rabbit Sera Dlk-1 
Rabbit Sera Dlk-2 

Matrix DDt Manley Sera Dlk·l 
Manley Sera Dlk-2 

QC ·lSOf'l'b RDSO~l29·MS-7 

RBSOS 129-MSO. 7 
RDSOSI29-MS-1 

I\BSOSI29-MSD-A 
Greupl IOS7ri.'M 
Control IOS714M 

OOnW!<r/day IOS71SM 
IOS711M 
IOH20M 
JOSn5M 

Greup:Z IOS702M 
Low Dose JOS706M 

IOS717M 
lOS 121M 
IOS723M 

Greupl lOS 107M 
Mid-llish Dose JOS701M 

IO.....,.r/day IOS710M 
IOS712M 
IOS716M 
IOS719M 

Group4 IOS70JM 
llipOose lOS 104M 

30 mJI\r/day IOS711M 
IOS71JM 
IOS722M 

limit of Quantiltlion (lOQ)· 10 IIJVml 
Method Detection limit (MDL). S 0 nl!lml 

POAA s rcrfl.,..ooctanoatc 

t.'UVIIIICC/1 6J29-2J I 

6 Mnnth Copsulc Toxtcity Study with AI'FO in Cynomnlsus Monlteyw 
T -6819 2 (POAA) 
Monkey Sera 
ETS-1-4 I and ETS-1-S I 
Madeline 041091 
Musl)'nll J 2 
See Allachmcnu 
Sec Allachmcnts 
See Attachmc:nls 
Sec Allachmc:nls 
0511 J/99 SRJ'/JCP 
05111/W, 05119/W, OM0/99 MEEIKflllliOJ 
05/11/W, 05120199, ()(.111/W Kfli/MEEIIIOJ 

Sample Data 

I'OAA AYflll£< 

RrparUd I'OAA 

ufllmL u(llfml. 
<LOQ 
<MDL <MDL 
003174 
OOJ4S4 00))14 
001671 
004197 006114 

101% 
105% 104% 
101".4-
!27"4 liS% 

' 0202 
0.111 

0.0916 
0 1]7 
0 1)6 
0 Ill 0134 

792 
119 
71.0 
161 
NR 109 

102 
760 
91.7 
107 
107 
Ill 911 I 

327 
1]4 
70) 

217 
411 247 

NR • Sample 1101 rccciwd '""reported 
E • Samrlc CVIJI'Intcd. no11111lyttd 

RSD 
Std. DeY. 

<MDL 

0 

0 

2"4 

20% 

2H 
00367 

360 
394 

146 
14) 

661 
16S 

: 

I 

• 

: 

i 

I 

Date Entnrd/Bv: 0511(1199. o~mm. 06114/W LAC 
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FACT-M-41 

Cm·••n•·cll hJ.l'J-lJ I 

SuoJy 
l~ooho<l Numhci(Tc-1 Sub.lonce) 
Mo~ri~ 

6 Mnnlh Clf'S\IIc To•icoly Study with APFO in Cynomolp Monkeys 
T-68892 (I'OM) 

Mclhod/Rcvisiorr 
Anol)'lic:al Equipment Syslan Number 
lnslnrmcnl Snftwarc/V en inn 
Filename 
R-Squorcd Value: 
s1ore 
Y-lnlcn:c(ll: 
Dale nf Exlnclinn-' Analyst· 
Dolen( Analysis/1\n>lysl 
Dole ofDato Rcduclion!Analyst 

Werk 12 MONKEY SERA 
Group 
Pest 

Method Dlk 

Molri•OIIt 

QC • lSOppb 

Group I 
Cnnllol 

0 0 "'1'\&'doy 

Group 1 
low Dose 

GroupJ 
Mid-lligh Dose 

10"'1'\&fday 

Group4 
I lop Dose 

)0 maJkl-'day 

Sa .... lt II 

II20Rik·l 
li20DIIt-2 

Rabbit Scsa Dllt·l 
Robbil Scro Blk·l 
RDSOI019-MS 

RDSOI019-MSD 
lOS 109M 
IOS114M 
IOS11SM 
JOS711M 
lOS 120M 
IOS72SM 
IOS702M 
I OS 106M 
IOS117M 
IOS721M 
IOS72JM 
IOS707M 
lOS 101M 
IOS710M 
IOS712M 
IOS716M 
IOS719M 

IOS70JM 
IOS704M 
IOS711M 
IOS7UM 
IOS722M 
IOS724M 

Limit nfQulllliiAiion(lOQ) IOnJfmL 
Method Detection Limit (MDI.). S 0 nl-'ml 

POAA • l'crfluoroocllno•lc 

Manley Scsa 
FACT-M-1 I .t FACT-M-4 I 
Madeline 041091 
Muslynll l I 
Sec Allaclvncnls 
Sec Allaclvncnu 
Sec Allaclvncnls 
Sec AlladunmU 
011011'99 SAIIIJCP 
Olnl/99, 01117199 1101/MEE 
OI/2SI99, 01121199 KHI/MEE 

Sample IJata 

POAA A~cr•c• 
R<plll1nl I'OAA 
ustmL urJmL 

<MDL 
<MDL <MDL 
<MDL 
c:MOL <~IDL 

101% 

99"-' 100% 
0214 
0101 

00Col9 
0139 
0141 

OOISl 0124 
679 
901 
Sl 9 
Ill 
NR. 14 7 

100 
602 
Ill 
142 
199 
lOS 96.7 

240 
110 
)4) 

19) 

141 

NR. 145 

Dale Entered/By: 
Dale Verified/ Dy: 

01117199, 011211'99 LAC 
06121199 EAD 

RSD 
Sid. Dn-. 

<MDL 

<MDL 

2% 

4lS 
00540 

Jll 
271 ! 

I 

279 
27.0 

54) 
719 
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FACT-M-41 

Study 
l'rnduct Numbcr(Tcsl Subsloncc) 

Mollix: 
Method/Revision· 

An•lr'ical Equipncnt System Number 
lnslnmcnl son-cJV crsion 

Fiknomc· 

R -Squared V oluc: 

Slope: 

Y -lnlcrcepl: 

Dole o( Exlndionl Analyst· 
Dole of Anolysis/Anai)'SI: 
Pole o(Dala Rcductim!An•lysl 

Wc~k 14 MONKEY SERA 
c;roup s • ...., •• , 
DoH 

MelhodOik 112081k·l 
1120Dik-2 

MalrixDik Rabbit Sera ntk-1 
Robbil Sera Dlk·l 

QC • lSOppb RDSOIOI9-MS 
1UlSOIOI~-MSO 

Cn111pl I05709M 
Conlrol IOS714M 

OOm&lk&fday IOS11SM 
IOS711M 
I05720M 
IOS72SM 

Croupl IOS102M 
low Dose IOS706M 

IOS711M 
IOS121M 
10572JM 

Croupl lOS 101M 
Mid-lli&h Dose lOS 101M 

to m&lk&fdly IOS710M 
IOS112M 

IOS716M 
IOS719M 

Croup4 lOS 101M 

HiahDose lOS 104M 

lOqi\c/dl)' lOS 111M 
IOS71lM 
lOS 122M 
I OS 124M 

---------------

Limit o(Q\~Gitation (LOQ) 10 n!Vml. 

Method Detection Limit (MOl.) S 0 nglmL 

POM • Pcrfl-ooctanoale 

Date EniCRNBy: 
Dale V crilicdl By: 

01127199 LAC 
06121199 EAD 

Covllnccl# (oJl,-lJ I 

6 Monlh Copsulc Toxiciry Study wilh APFO in Cynomolp Monkeys 
T-6819 2 (I'OAA) 

Monkey Sa• 
FACT·M·ll.l FACT-M.o4 I 
Madc:linc 041091 

Mu•l.yu ll 
Sec Altl<hmmb 

Sec All~<hmcnls 

Sec Allachmcnts 

SecAIIachmmb 

01101199 SAH/JCP 
01121199 IIOJ 
01125199 Knl 

Sample Dala 

I'OAA AYITI~ RSO 
Rrpor1<d 1'0.'\.A Sid. lln'. 

uf!lmL u(llmL 

<MDL 
<Mill.. <MDL <MDL 
<Mill.. 
<Mill.. <MDL <MDL 
101% 
99"~ 10004 2% 

0.211 
0159 
0.091l 
0157 
0112 419 

.., 
0.105 0165 00619 

774 
116 
620 
124 316 
NR 94.9 lOO 
700 

lOS 
651 
14S 
ll9 295 

,. 
115 96.4 214 

19.6 
116 
nt l., 
lOS 361 
NR 14 2 304 

•. 

., 
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nTC!. C I 

Slo•ly· 

l'looluct Nllnlbct{Trtt Subsl...,r) 

M1ttiK: 
Medood/Rnioion: 
Anolylical Equipment Systnn Nurnbn. 
lnslrumml Soft-e/Vrnion: 
filcnomc: 
R-S.,•ed Value: 
Slore· 
Y-lnln«pc. 
Dolo oCI!oltKtion/Anolysl. 
Dote or Anolysiol Analyst 
Dolo oCDolo Rcdooction/Analysl: 

Week 16 MONKEY SF.RA 
Gro•p 
Pen 

Method Rlk 

MotrixRik 

Motrix Rlk 

QC • 500 Jlllb 

Cto•p I 
Control 

00"'1/l<f'doy 

Cre•pl 
LowO.... 

Cro•pJ 
Mid-Hielt Dooo 

10"'1/l<f'doy 

Cro•p 4 
llieh Dooc 

30 mf'l<Wday 

SaMplrtl 

ll2001k-l 
1120Dik-2 

Rabbit Sera Olk-1 
Rabbit Sno Olk-2 

Mnnkty s... mk-1 
Monlcey Sno Dlk-2 
ROS0St29-MS-7 

RIISOS129-M:i0-7 
IUISO~l29-MS-1 

RIISilSI29-MSD-I 
IOS709M 
IOS714M 
IOS71SM 
IOS711M 
lOS 120M 
IOS72SM 
~IS102M 

IOS706M 
IOS711M 
lOS 121M 
IOS72lM 
IOS707M 
IOS701M 
lOS 110M 
IOS112M 
IOS716M 
105719M 
IOS70JM 
IOS704M 
IOSliiM 
IOS71lM 
IOS7l2M 
lOS 124M 

Limil or Quornilalion (LOQ)' I 0 .Wml 
M<thod Detection Limit (MDL). S 0 na'ml 

. I'OM • Pafl-11 

«:uvann·/1 loJ2'J-2J I 

6 Month Capoulo Too icily Sludy with AI'FO in Cptomolp Monkeys 
T a19 2 (1'0-'A) 
MonkeyS... 
ETS-1-U ond J!TS.I. U 
Modelino 041098 
MusLrna 1.1 
ScoAII«'-'ta 
See Atlothmmlo 
ScoAII«hmmh 
ScoAtiJic;""-t• 
0511 )/99 SllJ'/JCP 
05111199,05119199, ()(o/10199 MEl! 
05111199, 05120199, ()(JII/99 Kn IIMEr:/1101 

Sample Data 

POM A•tt•ce RSD 
Rrport•• POAA Std. On.· 
•wmL ~., ..... 
<I.OQ 
<MDL -o~V/01 

001174 
00)454 00))14 
001611 
004197 006714 

104% 
106% lOS% 
104% 
121% 116% 
0.291 
0.152 

00140 
0161 
0161 
00170 0.159 

57.7 
1S1 
4SJ 
101 
NR 716 

104 
621 
764 
Ill 
!IH 
90) 101 

71.2 
Ill 
Ill 
114 
60) 

NR 176 

NR • Somplo not received ra reported. 
I! • Somplc noporaled. not .. lyml 

IIDIV/01 

0 

0 

l"A. 

20% 

411 
00171 

37.9 
21.1 

410 
441 

697 
61.1 

I 

Dolo Entucd/Dy. 
Dolo Vrrifocdl Dy. 

OS/20199, 06114199 LAC 
06121199, 0612l/99 I!ADILAC 
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ETS-1·' I 

Study 
l'toduct N...m.r(Tcst Suhstoncc) 

Mllri•: 
M<thnci/Revisi..,· 
Anolytical l!quipnmt Spcm Numh<T· 
lnstrumcnl Softw•c/Vcnim 

Filename: 
R-SqwftdVotue· 

Slape: 

Y-lntaup~· 

Dale ofi!KinclioniAnalyst: 
Dale of Analysis/Analyst: 
Dale of Data ReduclioW Analyst· 

Week II MONKEY SERA 
Croup 
Dose 

MctbodDIIt 

MllrixDik 

QC·2SOppb 

Croup I 
Conllol 

OO.Ifdoy 

Croupl 
LowOaoc 

Croupl 
Micl-llip Oaoc 
IO..,doy 

Ct1111p4 
lliah Oaoc 

30.1fdoy 

Somplrll 

112081k-1 
lllOBik-2 

Rabbit Sera Dlk-1 
Rabbit Sera Olk-2 
RBSOSI49-MS-tl 

RBSOSI49-MSO-tl 
RJlS01149-MS-12 

RDSOSI49·MS0-12 
lOS 109M 
IOS714M 
IOS71SM 
IOS711M 
lOS 120M 
IOS72SM 
IDS 101M 
IDS 106M 
IOS717M 
IOS121M 
IDS 107M 
IOS101M 
IOS710M 
IOS111M 
IOS716M 
I05719M 
IOS10lM 
lOS 104M 
IOS711M 
IOS713M 
lOS 121M 

Limit o( Quanlita1ion (l..OQ) 10 nlfmL 
Mctbod Detection Limit (MDL): s 0 nlfmL 

POM .• Pcrfluorooc:tonoc 

<.:uvanccll (,J29-2J I 

6 Month Copsulc Toxicily Study .nth AJ'FO in Cynomolpo Monhys 
T-CIII92(1'0M) 
Monkey Sera 
ETS-1-4 I ond F.TS-1-5.1 
Modclinc 041091, Amdio06l491 
Mossi.)'M) 2 
Sec Attochrnen~J 
Sec Attochrnenls 
Sec Attochrnenls 

Sec Attochrnera 

05114199 SEE 
OS/11199, OS/24199, 05115199,06107199 MF.E/1101/SAJI 
OS/19199, OSIU/99, OS/27199, 06101199 MF.E/1101 

Sample Dala 

POM """"P R.'iD 
R<port<d POAA Std. On-. 
•ll'mL •lllmL 

<MOL 
<MDL <MDL <MDI. 
<LOQ 
<MOL <MOL <MDL 
lOS% 
14% 94% 22'~ 

II% 
71% 10% 12'~ ! 

Ol7S 
I OlS4 

0.0991 
om 
0102 )41 
0144 0.191 0066S 
116 
16.7 
69.7 16' 
14.9 307 266 
140 
101 
414 
14) 
lOS Ill 
11.1 Ill 149 
711 
20.9 
191 
liS SIS 
47.9 371 22.1 

Date EntcrcdiBy: 
Dale V erilicdl By: 

OS/19199, OS/lS/99, Wl7/99, 06101/99 LAC 
06111199 EAD 

.. 
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ETS-1-SI 

Study 

l'lnduct Numha(Tcsl Subslonc:c). 
Mallo•· 
Mcthoci/Rcvision: 
A111lylicll F.quipmcnl Sytlan Number: 
lns1Nmcnl SoRw•e/Vcnion· 
Filename. 
R-Squamt V Kluc: 
Slape: 
Y -IIIICICCJIC: 
Dole ol EKtractionl An alp: 
Dale ol Analysis/Analysl. 
Date n(l>ola RcdudinniAnolysl 

w~~k 20 MONKF.V SF.RA 
Greup Samrt•ll 
Dose 

MrlhodDIIt 1120 Dllt-1 
MclhodDIIt 1120DIIt-2 
Mllrix Dllt Rabbit Stra Dllt-1 
MllriKDIIc Rabbit Srra Dllt-2 

QC·lSOprh RDSOSI49-MS-11 
RBSOSI49-MSD-II 

QC·2S0rrb ltOSOn49-MS-12 
R !lSOS 149-MSD-12 

c.-...pa lOS 109M 
Conlrol IOS714M 

OO"''"k&fdoy IOS71SM 
IOS711M 
lOS 120M 
IOS72SM 

c.-...pl IOS702M 
Low Dose lOS 106M 

IOS717M 
IOS721M 

Cnoupl lOS 107M 
Mid-Hiah Dose IOS701M 

IO"''"k&'doy IOS710M . IOS712M 
IOS716M 
IOS719M 

Cnoup4 IOS703M 
lligla Oost lOS 104M 

lO..,t&'doy IOS711M 
105713M 
lOS 122M 

Limit oiQuontilllion (LOQ). 10 ft&'mL 
Mtthod Odmion Limit (MDL): S 0 ..,ml 
POM ~ l'crflllllrOOtllnoalc 

(.'ov 11nct#l 6J29-2J I 

6 Monlh Copsulc T~~~ticity Shady wilh APFO in Cynomolp Monkeyt 
T-61191 (I'OM) 
Monl<cyScu 
ETS-1-41 end ETS-1-51 
Mod<linc 041091, Amelia 062491, Soup 020199 
MusLJilll 12 
Sec Allachrnmls 
Sec Allachmcnls 
Sec Allachmcnts 
Sec Allachmcnts 
OS/14199 SEE 
OS/11199. OS/24199, OSI2SI99, 06110199,06116199 MEEJIIOJISAIIILAC 
OS/19199, OSI2SI99, OS/27.'99, Ofo!ll/99, 06117199 MEEIIIOJII.AC 

S•mrl~ D•t• 

I'OAA Avrr•c• RSU 

I 
Rq>Ot'W PO.\A Sid. On. 

uwml. uJIImL 
<MDL 

i <MDL <MDL <MDL 
<MDL 
<MDL <MDL <MDL 
104% 

11'~ 94% 22% I 

17% 
70% 79"-i 22% 

O.JS7 
0221 
0120 
0.234 
0 2Sl 326 
0216 0214 00762 
11.6 
119 
341 711 

I 126 l4S 272 
Ill 

I 64.3 

71' 
14) 

9S.l 276 
112 rot 27 I 

40.6 
96.6 
249 
336 132 
34.4 102 us 

Dote Entcr..Wy: 
Dale Verified! By: 

OS/20199, OS/2SI99, OS/27199, 06114199, 06117199 LAC 
06121199,06122199 EAOILAC 
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F.TS-1-U 

Study· 
l'tooluct Nwnbcr(Tcsl Suhstoncc)· 
Matrix 
M<lhnd/Rcvision 
Analylic:al Equipmcnl System NLmbcr: 
lnstrumcnl Snflwwe/Vcninn· 
Filcnomc: 
R-Squarcd Value. 
s1orc: 
Y-lnlaccpt: 
Dale of Elllnc1innl Analyst· 
Dale of Analyois/Anal),t 
Dole nl Data Rcdudinnl Analyst· 

Week l2 MONKEY SF.RA 
Greup ,,. .. 

McthodAik 

MalrixBllt 

QC-150ppb 

Greup I 
C'..nntrol 

OO ..... f'doy 

GroupJ 
Low Dose 

GnupJ 
Mid-llip Dose 

IOift&"k&'doy 

Group4 
flip Dose 

30mWJ<sfdoy 

S2mrlcll 

1120DIIt-9 
1120UIIt-10 

Rabbit Sera ntk-9 
Rabbit Sen BDc-10 
RDSO~I49-MS-9 

RDS05149-MS0.9 
105709M 
lOS 114M 
I051l~M 

I05111H 
IOS72f\M 
IU57lSM 
lOS 102M 
lOS 106M 
IOS711M 
lOS 101M 
lOS 101M 
IOS710M 
lOS 112M 
IOS716M 
105119M 
I0510JM 
lOS 104M 
lOS 111M 
lOS 111M 
I05122M 

l.imil olQuonlilalinn (I.OQ) 10 n&fml. 
Method l>dection l.im11 (MDL) S 0 nsfmL 

I'OAA c Perfl-.mate 

Ccl\'uucc/1 6J29-2J I 

6 Monlll Copsule Toxicity Sludy wilh APFO in Cynomoii!"J Monkeys 
T-6119.2 (I'OAA) 
Monkey Sera 
ETS-1-4111111 ETS-1-5 I 
1\mclia 062491, Maddinc 041091 
Musl.yno: ] 1 
Sec Alloclvncnb 
See Atlochmcnb 
See Alloclvncnb 
Sec Allochmcnb 
051141'99 MCII 
05/10199,05/16199,05111199. ()(,!JIY99 IIOJIMEE 
05/141'99, 05117199, o&'OI199, 06/111991101/MEE 

Sample Data 

POAA Av1T11p RSD 
Rcper1cd POAA Std. Dcv. 

uwmL •sfmL 
<MDL 
<MDL <MDL <MDL 
<MDL 
<MDL <MDL <MDL 
103% 
101% 106% 4% 
0410 
0164 
0 Ill 
0210 
OJ IS 4?5 
0169 0254 0116 
n9 
110 12.1 
600 11.0 260 
127 

665 
916 
17S 
Ill ]4 

119 1099 ]79 
112 
961 

I 
1.91 
100 nl 

I 19.7 61.~ 416 

Dale F.nkrcd/By: 
Dale Vailicdl Dy: 

OS/15199, OS/17199, 06102199, 061141'99 LAC 
06111199,06112199 EADILAC 

'· 
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ETS-1-21 

Study: 
l'roducl Numba(T n1 Substance) 
Mallia 
Mclhod/Rcvision: 
Anllytical F.quipmcnl Sytlml Numbo:r: 
Jnslnlrnmt Softw•e!Vcnion· 
filename 
R-Squaml Value· 
Slorc: 
Y ·lnlcrccrt: 
Dale o( F.allldionl Analyst· 
Dale o( Analysis/1\nalytt: 
Dale ol Data Rcduclion/Anllytl: 

Week 24 MONKEY SERA 
Group 
l)osc 

Method Olk 

MalliaBik 

QC-lSOpph 

Group I 
Conlrol 

OOm;/k&fcby 

Group :I 
Low Dose 

Groupl 
Mid·lli&h Dose 

I On'l'k&fcby 

Group4 
lliah Dose 

)0 n'l'k&fdoy 

Samrl•lf 

1120 Olk-9 
1120Dik-IO 

Rabbit Sera nlk .9 
Rabbit Sera Blk·IO 
RDSOS 149-MS-9 

RDSOSI49-MS0.9 
IllS 109M 

IOS714M 
IOS71SM 
IOS711M 
I05720M 
I0512SM 
lOS 102M 
I05706M 
I05111M 
lOS 101M 
105701M 
I05110M 
IOS112M 
IOS716M 
I05719M 
lOS 101M 
I05704M 
IOS711M 
IOS7tlM 
lOS 122M 

Limit aiQunilalion O.OQ) to n&fmL 
Method Detection limit (MDL): 5 0 n&fml. 

fOM • Pcrll~c 

<.:ov.ncc:ll 6J29-2J I 

6 MDnlh Copsule Toxicity SIUdy with AI'FO in C)namolps Monlr:eyt 
T -6119 2 (J'OAA) 
Monkey Sen 
ETS-1-4 I and ETS-1· S I 
Amelia 062491 
Musl)'Nil2 
S« Allachrncnb 

See Anachrncnb 
Sec Alloclvncnb 
Sec Alloclvncnb 

OS/14199 MCIJ 
05120199, OS/26199, OS/211'99 IIOJ/SAII.'MEE 
OS/241'99, 051271'99, 061011'991101/MEE 

Sample Data 

POAA A worn~ RSO 
Rrporttd POAA Sld.lkY. 
upL ullfmL 

<MDL 
<MDL <MDL <MDL 
<MDL 
<MDL <MDL <MDL 
103~~ 

101% 106% 4% 
Ext 
Ex1 

0171 
0190 
0162 464 
0 1]9 0216 00999 
106 
IS) 9Sl 
621 754 71.1 
910 
64.1 
154 
121 
lSI lU 
120 949 221 

21.2.S 
941 
441 
119 119 
17.1 654 n6 

Exl: Sampln lost ct.au. s.vnple cxlrldoon. 

Date Eillcred/By: 
Dale Vcrirlcdl By: 

OS/251'99, OSI271'99,01Wlm LAC 
06121199 EAD 

.. 
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ETS-1·5.1 

Study: 
l'rnducl Numbe!(Test liulnlonc:e): 
Matrix· 
Mclhod/Rcvision: 
AnoiJ!ial Equipnent System Numba: 
lnslrtlmenl SoR-e/Vminn 
Film..,. 
R·S'I'*ed Value: 
Slope: 
y ·lnlcrccpl 

Dole oCExlr-=tion/Anolysl: 

Dale of Analysis/ Analyst: 
Dale of Data RcductionfAnalyst· 

Wuk 26 MONKEY SERA 
Greup liarnpl•ll 

lln•• 

Mrthodlllk 1120Bik·l 
Mrll....t Dlk 1120Bik-l 
MatrixBik Rabbit Sera Blk-1 
MatrixBik Rabbit Sera Blk·l 

QC-2SOf'l'b MI<S05149-MS 
MKS05149-MSO 

Cnup I I05709M 
Control IOS714M 

0 0 rns'k&'day 105715M 
IOS711M 
lOS noM 
IOS725M 

Cnupl lOS 102M 
Mid Dose: IOS706M 

IOS717M 
Cnup3 IOS707M 

Micl-lli&h Dose: I05701M 
10 rns'k&'day I05710M 

IOS719M 
Cnup4 105701M 

lli&h Dose: J05704M 
30 rns'k&'day J05711M 

105711M 
I05722M 

limit o(Quanlilalion (lOQ): 10 na/ml. 
Method Detection limit (MDL): S 0 nafml. 

POM • PafiUDIOOCianoatc 

(.'ovnnccll (.J29-2J I 

6 Month Capsule Toxicity Study with AJ>FO in C)nomolp Monkeys 
T -6119 2 (l'OM) 
MonkcySrra 
ETS-1-4 I A F.TS-1-51 
Amrlia 062491 
MusLJMl2 
Sec Allac:lmcnb 
Sec Altac:lmcnb 
Sec Altacl.ncnts 
Sec Allac:lmcnb 
04129199, 05/14199 SAil 
05/17199, OS/20199, 051261'99. 0611«W9 II'>JISAIIIMEE 
05119199,05124199, OS/27199, 06111199 IIOJIMF.E 

Sample Data 

POAA Annp RSO 

I Report.od I'OAA litd. 0.,., 

•fllmL 11pL : 

<MDL 
<MDL <MDL <MDL 
<MDL 
<MDL <MOL <MOL 
Ill" A. 

16~\ ll% 7% 
0451 
0.102 
0.0956 
021S 
0)22 75.1 
0057 0.201 0156 

llO 
147 2]) 

91.4 Ill 217 
Ill 
S71 
101 211 
Ill 101 176 
11.6 
644 
147 
lll 162 
16.S Ill 111 i 

., 

!' 

Dote Enlcrrd/By: 
Dote Vailicdl Dy: 

05119191.05127199,06114199 LAC 
06121199,06122199 EAIM.AC 

.. 
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I:T't.l.\ I 

Study: 
l'rodud Numba(T est subst-e): 

MalliA. 
Method/Revision: 
Analytical Equipmcnl Sptan Numher: 
lmtnmml SoftwareiVcnion: 

Filename· 
R·Squacd Value: 
Sklp:: 
y ·lnlcrtqll: 

Date ofExtroction/Analyst: 

Date nr Analysis/Analyst 

l>alc ofOata Reduction/Anllyst: 

Wrrk 26, 27 MONKF.Y SF.RA 
c:reup s.,.. •• , 
Dose 

McthodOik 1120Bik·l 

McthodDIIt II20Rik-2 

Matrix ntk Rabbit Sera Olk-1 

MatrixDIIc Rabbit Sera Blk·l 

QC • 2SOppb IOS109M-MS 
IOS714M-MS 

Croup I 105109M Wkl1 

Conuol IOS114M Wlt21 

0 0 ma/klfday IOS71SM Wlt17 
IOS111M Wk16 
lOS 120M Wk26 
IOS72SM Wltl1 

Croupl lOS 101M Wltl1 

Mid Dose lOS 106M Wlt27 
IOS117M Wlt17 

IOHliMMoribund 
IOS71lM 

Croupl lOS 107M Wk17 

Mid-Hip Dose 105101M Wk17 

10 me'f<Bfday IOS710M.Wit17 

IOS112M Wk26 

IOS116M Wlt26 

IOS719M Wlt27 

Croup4 IOS10lM Wk27 

lli&h Dose lOS 104M Wlt27 

lOme'f<l/day IOHIIMWitl1 
I0511lM Wk27 

IOS112M Wlt27 
lOS 114M Monluld 

limit or Quant it Ilion (LOQ). I 0 nlfml 
Method Deledion Limit (MDL): 5.0 nlfml 

I'OM • rcrfl-c 

l:ovancc/1 6J29-2J I 

6 Month Capsule T011icity Study with Al'fO in Cynomolps Monl<cp 
T-6119.1 (I'OAA) 

Mantey Sera 
ETS-1-4.1 &. I!TS-1-5.1 

Amelia 062491 
Muslynx ]1 

Sec Attachmcnll 
Sec Attachmcnb 

Sec Attadvncnls 

Sec Attadvncnts 

04129199 SAil 

04110199, OS/01199, OS/04199, OS/OS/99 Kni/MEEIIIOJ 
05/01199, OS~. OS111SI9?, OS/lS/99 1101/KIII 

S•mplc D•l• 

roAA Anne• RSD 

Rrporttd rou Sid. DrY. 

ul:fmL ul:fmL 

<MDL 
<MDL <MDL <MDL 

<MDL 
<MDL <MDL <MDL I 

19"1\ 
101% 94°4 17"4 

0)9) 

0129 
0099 
OliS 
Olll 471 

0141 02)) 0110 

497 
669 
4S7 
41.7 114 

61.2 S45 9.41 

126 
! 

lll i 

494 
104 

110 447 

I 676 16.9 344 

7.76 I 

601 
0909 
192 
690 lSI 
501 5l1 110 

Date Enlcrc.Wy: 
Date V crif!Cd/By: 

OS/04199, OS/05199. 05115199 LAC 

06121199 EAD 
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ETS-1-SI 

Study. 

Produd Numba(T nl SubstlllCC ): 
Motria· 
Mtlhod/Rcvision · 
Analytical Equipment Systnn Number 
lnstnlrnall Softworc/Vcnioo: 

Filcnomco 
R-Squlml Voluco 
Slnpc: 

Y -lnlcrccplo 
Date mE11111dian/Analy1t: 
Dole o( Analysis1AnoiJ11. 
Dole o(Dota Rab:tian/Analyst: 

<:uv~tncc# 6329-23 I 

6 Monlh Clf'S'IIe T oaicoly Study with AI'FO in Cynamolpo MonltCJ1 

T -6119 2 (POM) 
Monkey Sen 
ETS-1-4.1 .t. ETS-1-5.1 
Soup 020199, Am< lie 061491 

MuslJM 12 
Sec Altochmcnls 
Sec Attachments 

Sec Attoclvnmb 

Sec Altachmcnls 
06111199 R WW 
06122199, 0612)199 DRil/MEE 
0612)199, 06124199 DRil/MEE 

Sample Data 
Week 18 MONKEY SERA 

Gnup SoiT!pkl 

Done 

MethaciBik H20Dik-l 

II20Bik-2 

Mllria Blk Robbit Sera Blk-1 
Robbit Sera Bllt-2 

M.n.Bik Monkey Sera Dlt-1 

Monltcy Sere Dlk-2 
QC-250fl'b MKS06119-MS-I 

MKS06119.MSO.I 

Gnupl I05711M 

Ccnrol, OOIIIf'\t'dq I05720M 

Gnupl 105712M 

IOJII&'lrfdly I05716M 

Limit o(Quontit.lian (LOQ) 10 nrfmL 
Method Detection Limit (MI)L): S 0 nrfmL 

POM • Pcrfl-e 

Dllc Enlaed/Dy: 
Dote Verified' By: 

061lll99, 06/lS/'99 LAC 
081041'99 GML 

roM Awrnp RSD 

R..,.n.d I'OM Sid. Dew. 
•llfmL •tlllmL 

<MDL 
<MDL <MDL <MDL 
<MDL 
<MDL <MDL <MDL 
<MDL 
<MDL <MDL <MDL 
106% 
104% 105% I'/\ 

0.160 216 
0.111 0.119 00401 

ll4 27.26 

21.9 lll 1.40 
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ETS-1-SI 

Sh•ly 
l'lnducl Numba(Tcst Subsr.,.c): 
Marrix· 
Method/Revision: 
An.ol)'lical F.quipmcnl Syslan Nwnh<r. 
lnstt- Snftw•cNmion 
filcnomc: 
R-Squorcd Value: 
srorc: 
Y-lnlcrccpl: 
Date oi'ExlrKiion/1\nalysl: 
Ollc of An.olysisiAnolyst 
Dale oi'Oola RcduclimiANiysl· 

\Vnk 30 MONKEY SERA 
Cnup s • ..., •• , 
Desc 

Method BUt 1120 Blk-1 
1120Dik-2 

MlllrixBik Rabbit Sera Dlk-1 
Rabbit Sen Dlk-2 

MlllrixBik Monkey Sera Dlk-1 
Monkey Sera Blk-2 

QC- 250ppb MKS06119-MS-1 
MXS06119-MSD-I 

Creup I IOS118M 
Conltol, 0 0 rrctl&lclay lOS 120M 

Creupl IOS112M 
IOn,.,tl!'day lOS 116M 

--------

Limit oi'Quanlilati.., (LOQ): 10 nt'ml. 
Method Dclccticn limit (MOL) S.O n&'ml. 

POAA • Pafi\QOOCianOotc 

t.:ovancc/1 6Jl9-lJ I 

6 Month Capsule Toxiciry Sruoly wilh APFO in C)nomolaua Monkeys 
T -6119 2 (I'OM) 
Monkey Sera 
ETS-1-4 I A ETS-1-H 
s.,... O:ZOI99, Amelia 062491 
Muslynx] 2 
See Allochmctu 

Sec Allaclwncnh 
Sec Allochmctu 
Sec Allaclwncnh 
06/11199 RWW 
06122199, 06121199 OIUI/Mf:E 
06121199, 06124199 DRJl/MF.E 

Sample Data 

ro.u A•Cill~ 
Rtpor1cd I 'OM 

•wmL ur=fmL 
<MDL 
<MDL <MDL 
<MDL 
<MOL <MOL 
<MDL 
<MDL <MDL 
106% 
104% 10~% 

0 Ill 
0161 0 ISO 

IS6 
lOS Ill 

--

RSD 

I Sld.l>n. 

<MDI. 

<MDI. 

<MOL 

1% 

166 
00241 
4U 
us 

Date l!nlcrcdiBy: 
Date Verified/ By: 

06121199, 0612SI99 LAC 
01/0419!1 OML 

I 
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ETS-1-S I 

Study: 
l'tn.luct Numbcr(Test Sub•lance) 

Molaix: 
Melhod/Rcvision: 
Analytical Equi(lii1CIII System Number· 
Jnstnmcnl SoRwwc!Veuinn 
Film..,.· 

R-Squorcd Value: 
Slojlc: 
Y-lntmcpl: 
Dale ol Extuclionl Analyst. 
Dale ol Allllysis/Analyst 
Dale ol !>ala Reduction/ Analyst: 

Week 31 MONKEY SERA 
Croup s • .,..., • .-
o-

Melhod811t 1120BIIt-l 
1120BIIt-l 

MatrixBIIt Rabbit Sesa Bllt-1 
Rabbit Sesa Bllt-2 

Matrix Bllt Monkey Sesa Dlk-1 
Monkey Sen Dlk-2 

QC-2SOf'Pb MKS06119-MS-l 
M!CS06119-MSD-l 

Cnupl IOSlltM 
Canlrol. 0 0 mw'l<lfdoy IIIS720M 

Cnupl I05112M 

lllmw'l<r/day mnt~M 

Limit oiQuantitoloon (LOQ) 10 n&'mL 
Method Dctcctinn Limit (MDL): S 0 nJiml.. 

POAA • Pesfhaoodanotlc 

LUVIIIU:dl bJl9-lJ I 

6 Month Caf"ule Tol.ieity Study with APFO in Cynomolp Monkeys 

T .6119 2 (J'OM) 

Monkey Sera 
ETS-1-4.1 &: ETS-1-S.I 
Soup 020199. Amelia 061491 
Masstym ll 
SeeAIIadunmiJ 
See AtlochmeniJ 
Sec AllochmeniJ 
See AllochmeniJ 
06111199 RWW 
06122199, 06llll99 DRilJMEE 
061U/99, 06124199 DRilJMEE 

S1mple D••• 

roM A .. nce RSO 
ReporW roM Std. DeY. 

urfmL u&fmL 
<MDL 
<MDL <MDL <MDL 

<MDL 
<MDL <MDL <MDL 
<MDL 
<MDL <MDL <MDL 
106% 
lOS% 106°4 1% 

011914 I~ I I 0 IJ;) 0114 00126 

101 Sl 1 

I ~1)1 7.95 401 

Dale EnlemliBy: 
Dale Vcriliecll By: 

06121199, 0612S/99 LAC 
01104199 GML 

TOX-02~":nllllo.mor"' OJ'!/99 
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llTS-1-~1 

S11ody: 
Product Nwnba(Tat Substonec): 

Matrix: 
MdhoMtcvioian: 
Analytical Elflipmcnl Systan Nlnbcr: 
.........,_ SoftWIKIVmion: 
Filawne: 
R-Squored Value: 
Slope: 
Y-lnlcrccpC: 
Date oCElllnclioniAnalyst: 
Dole or AnalyoisfAnalyst. 
Pile oCl>ola RedudioniAnllyst: 

Week 34 MONKEY SERA 
Greup sa,...ltl 
Dnt 

MdhodBII< lllOBik-1 
lllOBik-2 

Matrix Blk Robbit Sera Blk-1 
Robbit Sera Blk-2 

Matrix Dlk Monkey Sen Dlk-1 
Monkey Sera Blk-2 

QC·250ppb MKS06119-MS-1 
MKS06119-MSD-I 

Group I IOS111M 
Cmtml. 0 0 mw1<8fdoy I05120M 

Croupl I05712M 
IOmlfl<lfdoy 10~716M 

Umit oCQuontilllian (LOQ): 10 nWmL 
Method Detection Limit (MDL): U ""mL 
POAA •Pafl~e 

LctVIUU:c:ll bJl9-2J I 

6 Month Capsule Taaicily Study with APFO in C)nomolp Monkeys 
T -6119.2 (POAA) 
MonkcySaa 
ETS-1-4.1 ~ ETS-1-S.I 
Soup 010199, Amelia 062491 
MuoL,..,. 32 
Sec Altlchmcnu 
See Allachmcnb 
See Allachmcnb 
Sec Anachmcnb 
06111199 RWW 
06122199, 06123199 PRBIMEE 
06121199, 06124199 PRD'MEE 

S•mpleD•t• 

POAA Annp 
Rcpor1<d I'OAA 

•BfmL uf!/mL 
<MDL 
<MDL <MDL 
<MDL 
<MDL <MDL 
<MDL 
<MDL <MDL 
106% 
10~% 106% 

00110 
0.109 0.0199 
5.69 
260 -4.14 

RSD 
Sid. J>no. 

<MDL 

«MDL I 

<MDL 

1% 
29.7 

00267 
~2.9 

2.19 

Date Entered/By: 
Pale Verifiedf By: 

06123199, 0612~199 LAC 
01104199 OML 

. . . 
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Study 
l'roduct Numba(Tnt SubsiM<c). 
Mwia· 
Mdhod/Rcvisian: 
Anolrtical Equipment S)"tcm Nwnbcr 
lnllnlnlml Softworc/Vcnion 

filmome 
R·Squorcd Value 
Slope· 

Y ·lllla<cpt. 
Date of EwoctioniAnalysl: 
l>alc o( Anol)"os/Analyst 
Dote oll>alo RcductioniAnalysl: 

Wrek l8 r.tONI.:F.Y SERA 
c:r.up S•"'f'l•" ,,.,. 

Mcthncllllk 1120nlk·l 
ll20nlk·2 

MatnaOik Rabbit Scro Dlk·l 
Rabbit Suo 81\:-2 

MalliaRik Monkey Sno Dlk·l 
Monkey ~no Dlk·2 

QC-2IDrrb MKS071J9.MS-1 

MKS071 l9·MSJ).J 

Cre•p I JOS111M 

C-..1, 0 0 fht'\sfdoy lOS 120M 

Creupl lOS 112M 

____!.Q.!"~ IOS116M 

J.omil of QuontiiAtian (LOQ) 2S n&lml 
Mclhad Oct«~ian Limil (MDL): 12 n&fml. 

POM•P~-c 

<:ovancc:ll (.J29-2J I 

6 Month Capsule T011ocity Studr wilh APFO in C)namolaus Monkcyt 
T·61192(POM) 
Monkey Sen 

EJS.I-4 I A BTS·I·5.1 
Soup020199 

M-LJIUill 
Sec Alladvnatta 
See Atla<hmcnb 
Sec AUachmcnb 
See Alladvnatta 
01/ll/99 MCH 
01114199, 07121199 OMlJDRD 
07/U/99, 01/22199 OMlJDRD 

Sample Data 

POM AYtfol• 
R..,.l1cd NlM 

•sfml· •wmL 
<MOl 

<MOl <MDL 
<MDL 
<MOl <MDL 
<MDL 
<MDL <MDL 
92% 

·~% II% 

007H 

0124 00991 

299 

0.11 191 

RSD 
Sld.lln'. 

<MDL 

<MDL 

<MOl 

9"~ 

)41 

00)41 

n2 
, 

149 
-

Dote EnlaediDy· 
Dote VaiftcdiDy· 

07120199, 0112lJ99 LAC 
01104199 OML 

I' 

., 
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liTS·I·' I 

Soudy 
f'toduct Nwnba(Tcsl Subsloncc)· 

Mallia: 
Method/Revision: 
Analytical Equipnenl System Number: 
lnslrllmml Sollwuc/V<nion· 
Folmomc· 
R-Squ.c4 Value 
Slape 

Y-lnlet«fC. 
Date ofE•II~~~:tion/Analyst· 
llatc or Analylll/ Analyst 
l>ate ofllota Recluction!Analyst 

Wrrk 38 MONI-:1-:V SERA 
t:reup S•~te• ., ... 

Method !Ilk 1120 Olk-1 
1120 Olk-2 

Motri• Dlk Rabbit Sao Dlk·l 
Rabbit Sat Dlk-1 

M•tri• Olk Monkey Sera lllk·l 
Monkey Sera Dlk-1 

QC-1~ppb MXS07119-MS-1 
MKS071l9-MSO.I 

Creup I IOS111M 
Conlrol. 0 0 n'&'ks/dty lOS 120M 

Creupl IOS111M 

_10 "'f\JI~Y __ IOni6M 
l.imil ofQuonlotation (LOQ). lS nafml 
Method Octution Limit (MDL). 11 "f'ml 

POM•P~c 

C..:ovancc:ll t.J29-2J I 

6 Monlh Copsulc T axicity Soudy wilh 1\PFO ill C)nomolp~ Monktyo 
T -61191 (POM) 
MonkcySaa 
ETS-1-4.1 .a. BTS-1-,.1 
Soup010199 
MutLJM U 
Sec Anadvnenta 
Sec AIIKhmcnb 
Sec Attachmcnto 
See Allldmcnll 
0711 ll99 MCH 
07114199,07111199 GMUDRD 
07/U/99, 07111199 GMUDRO 

S1mplc D•t• 

POM " .... ,. RSO . 

Roperiod POAA Sld.Dn. 
utfml. •wmL 

<MDL 
<MDL <MDL <MDL 
<MDL 
<MDL <MDL <MDL 
<MOL 
<MDL <MDL <MDL 
92% 
14% II% 9% 

00757 )41 
0.114 00991 00141 
1.99 n2 
011 19) 149 

Date En1acd/By: 

D11e v.nrocdl By· 
07110199, 0112)199 LAC 
01104199 GML 
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ETS-1-51 

Couuccii6J29-2J I 

Shr•ly 
Product Numbcr(T est Subta-e): 

6 Month Copsule T 011icity Stucly with AI'FO in C)nolnolcus MonkC)'I 
T -6119.2 (POAA) 

M•lri• 
Melhod/Rcvision · 
Anolyticol Equipmcnl Sptcm Nwnbcr: 
lnstnmcnl Sollworc/Vcnion: 
Filenome· 
R-Squwcd Value: 
Slope: 
Y·lnlaccpl 
Otic of E11111ctiO.VAnolpt 
Otic of AnolpisiAnolrst 
Otic of 1>111 Rcoluctian/Anolyst: 

Week 40 MONKEY SERA 
cr ... p s • ..., •• ,. .,... 

McthociBik 1120 Dlk-1 
1120811<-2 

M111111hlk Ro"bit Sao Dlk-1 
Robbit Sera Dlk-2 

M..,i .. mk Monlcq Sera Dlk-1 
Monlccy Scro Blk-2 

QC • 210 Jlllb MKSOJIJ9-MS-1 
MKS011l9-MSO.I 

Creup I IOHIIM 
Canllol, 0 0 llll"klfdq IOS720M 

Creupl IOS711M 

MonkqSao 
ETS-1-<4 I .a. ETS-1-S I 
s....,o:zot99 
Muslynx 11 
Sec Alllchmcnb 
Sec Allldwnonls 
SccAIIIdwncn\a 
Sec Attechmcnb 
0711li99 MCII 
07114199,07121199 GMIJDRD 
OJ/I S/99, 07122199 GMUDRB 

Sample D1t1 

POAA A•er•ce 
ReporW ro.u 
•I'IIIL ullfml, 

<MDL 
-:MDI. <MDI. 
<MOL 
<MDL <MDL 
<MDL 
<MDL <MDL 
9l% 
14% II% 

oom 
0011 00119 .... 

IDIIIf/klld•y 
----

___ 10ni6M __ -- 06) 
- -

I 21 
limitof~italion(I.OQ) 2S...,..... 
Method Detection limit (MOl). 12 ~mi • 

POAA • PcrfluorOO<Unootc 

Dale En&CRd/Dy: 
Dale Vairrcclf By· 

07120199. 0712li99 LAC 
01104199GML 

RSD 
Sld.Dno. 

<MDI. 

<MDL 

<MDL 

9% 

H 
00040 

69.7 
016 

-
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TOX-026-Seralll 6 Month POAA study in Monkeys 
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TOX-026-Seralll 6 Month POAA study in Monkeys 
Magnified View 

\0 00 0 M "<t \0 00 0 M "<t \0 ..... 
"U ~ - .... - - .... M M M M ~ "U .l4 

~ 'H ~ ~ "U "H ~ 
\0 ......_ 
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~ 

GWJ000074 

-+-Control 0.0 mglkglday 
-a- Low Dose 3 mglkglday 
-6- Mid Dose I 0 mglkg/day 
-M- High Dose 30 mglkglday 

r-----------------, -+-Conuol 0.0 mglkglday 
-II-Low Dose 3 mglkglday 
-A-Mid Dose 10 mg/L:g/fia)· 
-M- High Dose 30 mgll.:glday 

11"1 
11"1 
\0 
00 
00 
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... - _.- - . .,.· AndrewS Hartten 09/03/99 02:48 PM 

To: Robert L Ritchey/CL/DuPont@DuPont 
cc: Robert F PinchoVDEV/AE/DuPont@DuPont. lsidoros J Zanikos/AEJDuPont@DuPont, Andrea 

Malinowski/DPL/DUP@DUP, Bernard J. Reilly/DPLIDUP@DUP. Michael J Lukas/AEIDuPont@DuPont. 
Alison A Crane/AE/DuPont@DuPont, Michael A Turco/AEIDuPont@DuPont, H David 
Ramsey/AEIDuPont@DuPont, John M Migliore/AE/DuPont@DuPont, Roger J ZipfeiiAEIDuPont@DuPont. 
Dawn D Jackson/CL/DuPont@DuPont, Anthony J Playtis/CL/DuPont@DuPont. George 
Woytowich/CL/DuPont@OuPont, "LYNWOOD K. IRELAND" <IRELAND@wwps-a1.email.dupont.com>, 
John E Auger/AEIDuPont@DuPont, Jon F Moore/CLIDuPont@DuPont, David C 
HarrisoniCL/DuPont@DuPont, Timothy S Bingman/AEIDuPont@DuPont 

Subject: Re: Plant Manager communication to GE ~ 

Bob, 

Great to hear that additional communication has occurred with GE. Related to this subject, we need to be 
prepared to address EPA questions concerning this issue during their Sept. 23 site visit, especially if 
Martin Kotsch (EPA PM) visits the GE site first and arrives "enlightened". As you know, he will also be 
visiting GE during his trip to Parkersburg as they are also currently immersed in the RFI process. 
Hopefully, we can defer most questions to the formai''Wash Works RFI Results Summary" presentation 
he wants me (and Tim) to give to his project team (i.e., toxicologist, hydro) in mid-October. 

Andrew 

EID072367 
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. •· 

C-8 Mo1zkey Study 

• Goal: A) to detern1ine toxicologic effecls of C-8 in rhe 
prirnate following an extended exposure period 

8) to detern1inc potency for producing change 
(NOEL-LOEL-EL) 

• Surprises: - Potency at I O\\'er dose ( 3 rng/kg) 
-· Failure of all anin1als in group to respond 

sin1ilarly 
- Quick plateau of C-8 in blood 

A) Quick clearance fron1 blood 
B) Lack of proportional response 

(exposure of x, 3x, 6x did not lead 
to bJood concentrations of X, 3x, 6x) 

• Subtle vs rnajor toxicity end points 

• ~-lornlones unchanged 

• Palholugy unre11Utrkable, especially in severely affected 
rnonkeys 

EID087239 
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C-8 Monkey Study 

Sponsor: APME Ad-Hoc APFC> 
Toxicology Working Group 

Testing· facility: Covancc Laboratories 
Madison, WI 

Study ID: 6329-231 

SLudy Director: Peter 'Thon1ford 
Study Monitor: Paul Lieder- 3M 
Study Representatives: l1avid Farrar- LC1 

Reinhart J ung - Clariant 
G·crry Kennedy - DuPont 
[Giovanni Costa'- Mitanij 
[George Lin - Daikin I 

[n Life Y/23/98 - 7/2/99 

EID087240 
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C-8 Monkey Study 

J1:xperin1ental Details 

• Oral dosing - gelali 11 capsules 

• Diet - prin1ate diet, 1 or 2 x/day 
- supplcn1ented fruit/veg~tables 

• 'r' oung adult/adult- 3 •+ 5 kg ~· ~ 

EID087241 
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C"'-8 Monkey Study 

Uesign 

Group I Control - 6 cyn<"H11o1gus nutles 
4 6 n1onths 
2 6 n101lths & 3 n1onths recovcrv 

"' 

Clruup 2 3 rug/k.g - 4 rnales - (J tnonths 
( I rnnnkcy -died day 137) 

Oro up 3 I 0 rng/kg - 6 1nales 
4 6 rnonths 
2 6 n1onths '~- 2 rnnnths recovery 

(~roup 4 20/30 tng/kg - n rnales 
30 - dny 1-11 
0- day 12-21 
20- day 22 _..6 n1onths 

3 n1onkeys - dosing clisconrinuecl Days 43 .-.sf 
(I n1onkcy - died · , 2':.> ;(\ 

All sacrifiet'd at 6 rnnnths / ~ ,H. 
s-loff~. jt, 

EID087242 
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C-8 Monkey Study 

Pn ran1e ters 

I. In Vivo .• 
Observed 2x/day 
Body weight- \vcckly 
Food consLnnplion - estirnate daily 
Ocular exarns - pre-test/\veeks 27 & 40 

II. Clinical Pathology 
Tin1i ng - Pre-Lest~ days 30, 60, 90, 180 

Recovery clays 30, 60, 90 
Henuttology- RBC~, Hb~ PcV, platelets 

WBC & diet, reticulocytes, cell-indices 
Coagulation - APTT, pro tin1c, fibrinogen 
Clin Chen1 - glucose, UN, creatinine, prot. bilirubin, 

cholesteroL tr.iglyceride.s, AL T, AP, AST, 
GGT, SOH, ions (Ca, etc), an1ylasc, 
I ipase 

Urine - standard & urobilinogen, bilirubin 
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C-8 Monkey ~Study 

ITT. Blood HornH>nes 
- Tirning - 3x pre-dosing, day 30~ 60, 90. L 80 

Recovery day 30~ 60, 90 
- Estradiol 

Estrone 
Eslriol 
Thyroid stin1ulate honnone 
Total & free iodothyronine (T3) 
Tulal '-~ free thyroxin (T4) 
Tes Los teronc 
Cholecystokinin 

IV. Exposure Indices 
- Sertu11 APFO - 7 days & every 2 \veeks thereafter 
- LJri ne APFO - as serun1 
- Feces APFO - as sen1n1 
- Liver A PF(J - at sacrifice 
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C-8 Monkey Study 

V. Pathology 
Cornplete nescropsy 
()rgan weights 

adrenaL brain. epididyn1is, kidney, / 

___ ............ _ .. ____ ,._. 

liver, pancreas, testes, thyroid (parathyroid) 

Histopathology (36 tissues) 
Additional par~uneters 

- PalrnitoyJ CoA oxidase 
- Cell proliferation 
- Rile. acid cletern1i nation 
(receptor level detern1inatiuns) 
(bone nuuTO\V sn1ear) 
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C-8 Monkey Study- Results 

L C:t inicaJ Observations 
.,_ ~j 

r1 Jr: ~.·rr-~ 
Control - none / ·r»·~ 

3 rng/kg- l n1onkcy- week 18- ataxic, hypoactive 
no food consutnption. 11l'nited usc 
0 f hind I in1 b s ~ O«n'rrv4 w-.4- ,...:1- n ../o 

\veek '0 - sacrificed .. lost 9.5 (/(: b\vt. 

3 tnonkeys - none 

I 0 n1g/kg - 6 n1onl(eys - none 
30 n1g/kg - \Veek l - low food <..~ousLunption l lost 3-7.5% bwt 

20 n1g/kg- week 3 - 3 rnonkeys- san1e as above \VithoUI 
n1arkecl \Vt loss, ·rreatlnen[ 

discontinued week 7. I 0~ 1 J 

I n1onkey died week 4 
'J n1onkeys - no clinical signs 

after \veek "' 

00 t\ ·- .:t r ~.J' ~ ... '."J 
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C-8 Monkey Study - Results 

fl. Ophrhaltnology - no f"i11dings j,~ 
"l •• ~,.r ~ . J~ 

/ l ..z_ 4;4'\ I rt" 

0/3/10 1ng/kg- no differences /~ 
Ill. Body Weight 

t-1'~ / ~ '
~~),rrJtv-

~ 20 1ng/kg- to~:cr Vv'k 7, 9, :!.4 ( 14.3{:;~ .. \Vt gain of control~) 

[30 tng/kg - lc)\.ver \vk ll 

TV. Food Consunlption 
0/3/1 0 rng/kg - no differences 

20/30 tng/kg- lower ( scHne no fnocl consurnption) 

V. Blood Hurn1one 
No significant effects (0 30 rng/kg) 

Lfnexplainecl total thyroxin lo\ver 20 1ng/kg 
free triioclothyroni ne lo\ver 20 1ng/h.g 

V l. C~linical Pathology 
0/.1/ I 0 n1g/kg - no differences 

30/20 111g/kg - 1ni ld + triglyceridcs 
n1ild + neutrophil. protein. albunlin 

- 2 cHstres~cd -+ n1arkc.d ALT. AST, SDH. (creatine 
k.inase) 

+ n1ild bile acids 
- recovery in off-treatn1ent n1onkeys 
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C-8 Mo1zkey Stztdy - Re~'i\ults 

Vll. Pahnitoyl CoA oxidase -expect <4 \Vk~ 
(,ell proliferation - expect <2 \vks 
8 i le acid - no differences 

vrn. Pathology 
G-ross QatholQgy_- unren1arkable 

---~ _ ....... 
Organ weight- liver \Veights elevated 

1 0/3/ I 0/ ~ -~ . 
4 60/82/83/90 31~~ Mean (all test*) 

1.5/1.8/1.9/2.4 Organ/b\vl (all test*) 

Histopathology - unretnarkable 
Cause of death- unclear in both n1oribund anin1als 
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C--8 Monkey Study 
Uri1zary C-8 Levels (pp1n) 

~/,; ' .• ( 
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C-8 Monkey Study 
Liver C-8 Levels (ppm) 

Grnu11 
(ntg/kg) 

0 

3 

10 

20/30 

Recovery 

[I.Jver·] 

0.04 (0-0.04) 

-)9 4168 -· . . ( . - . - ) 

} 
-c 3687 ) .. :J(_.-.) 

17.2 ( 8-28) 

0.8 (0.03-1.2) 

... - -·-
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C-8 Monkey Study - Conclusions 

• Monkeys do nol tolerate 20 n1g/kg or higher 

- Non-specific response involves I i vcr 
- Recovery cotnplete in off-dosing n1onkcys 
- Effects include body \Veight, liver weight 
- No specific histopathological changes 

honnonal changes 
• Effects at 10 n1g/kg only liver \\.'eights 
• 'Effects at 3 n1g/kg - l death (relationship to treatn1ent?) 

liver weights 
• C-8 cleared_ quickly frorn urine (proportional to exposure 
• C-8 clears quickly fron1 blood (not proportional) 

. k I ~-~ d, I ..L 

- Reaches plateau q.tnc · y +~:or· 

- Leaves systen1. qu1ckly ll-\ ~ 
• C-8 in Liver proportional to exposure, 

recovery quick and con1pletc 
• C~ -8 in feces - wi II get ,;·n1atrix infortnation"' 
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C-8 Mo1zkey Study - Conclusion 

--··· ······· ... ·- -· -···· -·-· ... -·-··--·-·····------·----------- --- - -/? ~r~r~ ~ 
,..----- -- ------ -·-------.L...... ... . . ~.,~ 

/ ~ ~ 

• No ohserved effect level not attained (<3 nJg/kg) L./D • 

• Potential serious effect in I /4 n1onkeys at low dose 
(liver effect uuexplained currently; be~t explanation 

could be enzyrnc induction) -......."-; IA"~'.fl,.;~ ·f 
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C-8 Monkey Study- Issues 
Jp"~ J -~ 

"'~ . ~ coJ1lj~ y~' 
• Liver effect (will anS\Ver) r 7 V'4" 

• Death of lo\v dose n1onkey 

• Lack of slo\V elitnination as seen in n1an 

(does luunan data reflect n1ulti -phase clearance) 

• Evaluation of n1onkey-by-rnonkey data (in progress) 

O ~o--· ...... v. '<~t:.j 
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Hanging in there ..... 
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1 • ; (r... Roger J Zipfel 
:_~;··· ...... 11/17/99 11:27 AM 

' r 

To: Robert F Pinchot/DEV/AE/OuPont@DuPont 
cc: Oscar T Garza/AEJOuPont@DuPont 
Subject: Re: C·B Monkey Study and Allowable Exposure limit ~ 

Rob, I don't fully support the first burger dot as it is stated. I don't think that we can rule out death 
due to C-8 exposure. Thus I believe it should read similar to the second burger dot. 

Roger. 
Robert F Pinchot 11/15/99 03:06PM 

To: Robbin 8anerjee/AEIDuPont@DuPont, Oscar T Gana/AEIDuPont@DuPont, Anthony J 
Playtis/ClJDuPont@DuPont, Stephen J Gissy/AEJOuPont@DuPont, Roger J Zipfei/AE/OuPont@DuPont, 
Matthew C Koenings/EUR/DuPont@DuPont, Arie J Vermeulen/EUR/DuPont@DuPont, Seiichi 
Tanaka/PO/DuPont@DuPont, Norifumi Ohtsuka/PO/DuPont@DuPont, Barbara J 
Gayda/AE/OuPont@DuPont, Barbara J Gayda/AEJOuPont@DuPont, Thomas J 
Cavanaugh/AEJOuPont@DuPont, Romain Van_Aken/EUR/DuPont@DuPont, Barbara J 
Dawson/AEJOuPont@DuPont, Susan S Mileti/DuPont@DuPont, Richard J 
Angiullo/AEJOuPont@DuPont, Maurice Astorga/AE!DuPont@DuPont, Marianne Marsi/DuPont@DuPont, 
David M Rurak/AE!DuPont@DuPont, Michael E McCord/AE!DuPont@DuPont, Robert J 
Cavanaugh/DuPont@DuPont, Clarence P Mihai/AE/DuPont@DuPont, Earf W. 
MacFarfane/DPl!DUP@DUP, Andrea V Malinowski/AE/OuPont@DuPont@ DUP, Sharron 
laas/AE/DuPont@DuPont 

cc: Diane R Shomper/AE!DuPont@DuPont, Gary W Jepson/AE!DuPont@DuPont, Gerald L 
Kennedy/AE!DuPont@DuPont 

Subject: C·B Monkey Study and Allowable Exposure Limit 

Most of the results of the 6 month monkey study are available. Due to some of the findings of the 
study, the study is reportable to the US EPA under TSCA Section 8(e) by the 3M company. This 
notification will be made by Friday, November 19th and the letter will become a public document 
shortly thereafter. Since employees potentially exposed to C-8 have a right to know about the 
findings of the study, Diane Shomper and I are developing an employee communication framework 
for you to use for your communications. This communication package should be available for you 
to use by Monday November 22. 

To give you a preview of what we will be in the communication, here are the key points: 

• One monkey in the low dose group died for reasons that are unclear. 
• One monkey in the highest dose group died for reasons that are unclear but may be related 

to C-8 exposure. 
• All monkeys showed some liver effects (liver weight increases in all dosage groups, liver 

enzyme increases in the high dose group monkeys that were in distress. The recovery 
animaJs did not show these effects suggesting that the 1iY« •ffects were r•Yenible. 

• No other clinical or pathological changes were observed other than the deaths and the liver 
effects. 

• The study results are not complete. We won't have a full analysis of the data until January. 
• The AEL (0.01 mg/m3 8 and 12 hr TWA with a skin notation) and Community Exposure 

Guideline (3micrograms/day) will, for now, stay the same. The Committee will revisit this 

EID081959 



after the full results are in and analyzed. 

Please wait for the formal communication package to communicate this broadly. The purpose of 
this note is to give you a heads up that this communication is coming. 

Regards, 
Rob 

' EID081960 
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C-8. Monkey Study Communication Plan 

Communication to Employees 

DuPont Legal opinion is that communication is required to US employees. No specific 
time frame is given in the OSHA Hazard Communication Standard. 

To be conducted on Thursday, December 9 to all DuPont and employees potentially 
exposed to C-8 (Sites include WW, Parlin, Spruance, CW, OW, Mechelen, Shenzhen, 
Madurai, and Shimizu). Summary of study made public on November 22 through TSCA 
8(e) filing by 3M. 

Messages to be conveyed at all sites 

1. Current AEL is protective ofhuman health 
2. Liver effects seen at all doses, effects were reversible after ceasing exposure 
3. Two deaths occurred in the test groups. One at low dose and one at high dose. 

The cause ofthe deaths is unknown. 
4. More data will be communicated when analysis is complete (early 2000) 

Some sites adding site specific information on exposure levels at their site (all of which 
are less than the AEL). 

WW communicating that C-8 is in drinking water at the site, at levels less than the 
Community Exposure Guideline. 

WW is communicating the results to GE Plastics management. 

Communication to Customers 

No MSDS changes have been made at this time. No need to communicate to all 
dispersion customers. May have to change the MSDS once the final results are analyzed 
and will need to communicate to customers 

Chern Fab and Gore have been told about the monkey study. We will share the results 
with these two customers in the near future. (Gore meeting set up in January). 

EID08302I 
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Tenna:1t Farm Herd He::.Jth Investigation Cattle Team Report 

1.0 SUI\E\IARY 

Introduction: The objecti\·e of this investigation was to evaluate the health status of Mr. Earl T cnnant" s canlc h~!rd and determine possible causes of any problems. The 
in\·estigation included an examination of relevant historical data as well as the collection and evaluation of new data. The investigation terminated in the production of this report. which outlines study findings and makes recommendations to improve herd health. 

:\lethods: The Tennant farm herd health investigation was conducted by a team of six veterinarians with collective experience in bovine diseases, herd health management, 
toxicology. pathology. and wildlife diseases. In addition to numerous meetings and 
discussions. the cattle team visited the Tennant Farm on April 7-8, 1999 in order to 
collect relevant data. The cattle team reviewed historical data (e.g., videotapes, 
diagnostic laborJ.tory reportS) and contemporary data (e.g., clinical examinations. blood tests 1. DiJ.gnoses J.nd recommendJ.tions \Vere based upon the data collected. 

Results: The multifaceted disease investigation of the adult cattle in the Tennant beef herd re\·eJ.ied he::llth problems that were related to endophyte toxicity, infectious 
keratoconJuncti\·itis (pinkeye). malnutrition. and copper deficiency. Clinical and 
historical dJ.ta. with prolactin \·alues of some animals, were consistent with endophyte 
mycotoxicosi~. An examination of videotapes made during the summer months and 
clinical exJ.minations of pre\·iously affected adult animals during the herd visit indicated proionged se\·erc enzoOlics of facetly (Musca aurwwzalis) infestation and concomitant 
pinkeye. HJ.y anJ.Iy:;i:-;. c::m!e body condition scoring. and an evaluation of the mincrJ.! 
and fr~in r;.~rion~ fed \\ere (Onsistent with protein-energy malnutrition and 
mac~omineral/tr:.H.:e nutrient deficiencies. Earlier laboratory data. clinical signs, and 
serum te:-,;in:; ;.t; the time of the herd visit were indicati\·e of severe copper deficieZlcy in the cattle. 

Conclusion: There \\'J.S conclusive evidence that the Tennant cattle hera was. and 
continues to be. suffering from four major disease entities. some of which were 
potentially interrelated: endophyte toxicity (fescue mycotoxicosis). pinkeye. 
malnutrition. J.nd copper deficiency. As substantiated by the clinical and laboratory findings .. :md historical d::na. these four conditions readily account for the chronic herd health problem~ on the Tennant farm. 

The herd he:.llth im·estigation revealed deficiencies in herd management. including poor nutntion. inadequate \·eterinary care. and lack of fly control. The lack of vaccination and internal parasite control programs did not appear to have a substantial impact on this relati\·ely isolated herd. 

Despite J.n exhausti\·e revie,.,· of historical and contemporary herd data, there '.'.'as no evidence of toxicity associated with chemical contamination of the environment. 
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~ 't ~·-~ L · .• 00 - .. ~· 
· .. t. _ .... 

Cattle Team Report 
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Te:1nant Farm Herd Health Investigation Cattle Team Report 

2.0 I~TRODUCTION 

The objective of this investigation was to evaluate the health status of Mr. Earl Tennant's 
c.:mle nerd and determme possible causes of any problems. The investigation included an 
examination of relevant historical data as well as the collection and evaluation of new 
data. The investi£ation terminated in the production of this report, which outlines studv - . findin2s and makes recommendations to improve herd health 

3.0 :\IETHODS 

3.1. Cattle Team 

3.1.1. :\{embers 

The Tennant Farm Herd Health Investigation was assigned to a team of six veterinarians 
(''cattle ream .. ). The team was constituted to include expertise in bovine diseases. herd 
health management. toxicology, pathology, and wildlife diseases. Representati\·es of the 
DuPont Company (DuPontl selected three members (Drs. Sykes, Davis-Heller . .Yloisan); 
represenratives of the l'nited States En\·ironmental Protection Agency (EPA) selected 
three members (Drs. Habecker. Poppenga, Munson). Abbreviated Curriculum \'irae of 
the cattle team members are included in this report (Appendix A). 

Cattle Team 
\!ember,; I Associations 
Perry Habeda. \'\!D. Dip! .. -\(\'P Chief. Large Animal Pathology. Laboratory of Pathoio~~ and 

To.xicology. Univ. of Penn. School of Vetennar~ 
I ~1eC..: ine. New Bolton Center. Kennett Square. P.-\. 

Lisa Da,Is-Helkr. D\'\1 Pn\'ate Practitioner. St. Mary's Yeterin:1ry Clinic. St. ~lary's. 
\\'\' 

Petc::r \IC'IjJn. D\'\1. D1pl. .-\C\'P. Dipl Veterin:1ry Pathologist. Rollins Animal Disease DiagnostiC 
.-\8\'P Laboratorv (state laboratorv). R:1leieh. NC. 

Robert \lunson. \'\ID Field Investigator. Center for Animal Health and Producti1 Hy. 
Unii. of Penn. School of Veterinary Medicine. 1-:ennen 
Square. PA. 

Robert Poppe:1~:.:. D\'\1. PhD. Dq:11. Chief. Tox1cology. Laboratory of Pathology and Toxicology. 
.-\8\'T Univ. of Penn. School of Veterinary Medicine. ::-.:e11 

Bolton Center. Kennett Square. PA. 
Greg Sykes. Y;\ID. Dip!. ACVP. Dip!. Pathologist. Safety Assessment, DuPont Pharmaceuticals 

ABT Comoanv. Stine Research Center. Newark. DE. 
D'v ;\I. 'v \!D = Doctor ot vetennary .\tedJctne 
Dip!. .-\CVP = Diplomate. American College of Veterinary Pathologists 
Dipl ABVP = DiplomJte. AmericJn BoJrd of Veterinary PrJcti<:e (Food Animal and BeefCanle SpeciJiim Dip!. ACVT = DiplomJtc. American College of Veterinary Toxicologists 
Dip!. ABT = DiplomJte. American Board of Toxicology 

At the first meeting of the cattle team (March 9. 1999), Perry Habecker was elected 
Scientific LeJder <i.e .. chairman) and Greg Sykes was elected Coordinator. The 
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Tennant Farm Herd Health ln\·estigation Cattle Team Report 

chairman and coordinator were instructed to communicate with the "steering committee" 
leaders. Drs. Sarah Caspar (EPA, Region III) and Ralph Stahl (DuPont Corporate 
Remediation Group), as needed. This "steering committee" included Drs. Caspar, Stahl, 
Mike Horne (USF\\iS), Mark Sprenger (EPA-OERR), and Rudy Valentine (DuPont
Specialities Chemicals toxicologist). 

3.1.2. Cattle Team :'\leetings 

The cattle team met formally on four occasions, including the Tennant Farm site visit. 

c attic T earn i eetmgs 
Date I Location 
~1arch 9. 1999 New Bolton Center. Kennett Square. PA 
:V1arch 23. 1999 New Bolton Center. Kennett Square. PA 
A.pril 7-8. 1999 Tennant Farm. Wood Countv. WV* 
Jul\ 2S-29. 1999 New Bolton Center. Kennett Square. PA 

• includ1ng pre-meet1ng f'IJnnJng se;;JOn at Holiday Inn. Parkersburg. WV 

In addition. Se\·eral in-person discussions took place at New Bolton Center between and 
among Drs. Habecker. .\1unson. Poppenga. and Sykes between March 1999 and the 
issuance of this report .. -\11 cattle team members utilized the telephone, internet email. 
and l"S post.:!! systems for pair and group discussions and information sharing. 

3.2. Animal Data 

3.2.1. Yideotapes 

Two \·idcotapes \\·ere supplied to the cattle team by tne steering committee. Each of the 
tapes was a collection of \·ideotapes made, and narr~ted, by Mr. Earl Tennant on his farm 
and the adjacent landfill area. Although the tapes were edited and include material from 
different seasons. it appeared that these tapes were all produced between 1995 and 1997. 

T ennant F arm \"d I eo tapes 
Tape 

I Title Animal Case 
Numbers 

f'] !"Tennant Farm: ~e\\. EngiJnd. Wood County. WVa- January and February. I - 18 
199T 

#2 j"Dry Run: Harm PC. \\'ood Co.: Off North Fork of Lee Creek. New England. 19- 60 wva·· 

Both of these tapes were viewed. in their entirety. by the cattle team members 
individually. They were also reviewed at a cattle team meeting on July 28th (Dr. Davis
Heller not present). A total of 60 animal cases. ranging from a dead crayfish to groups of 
sick CO\VS. were evaluated. Items on the tapes that were not animal related (e.g., water 
treatment) were noted but not evaluated. Table 1 is a compilation of the relevant animal 
health data derived from these tapes. This table does not include many assertions and 

7 

DUP 248 



Tennant Farm Herd Health Investigation Cattle Team Report 

interpretations. made by the narrator in the tapes, which the team members considered ro 
be incomplete or erroneous. 

3.2 . .2. Diagnostic Pathology Reports 

Two pathology reports (Appendix B) were supplied to the cattle team by the steering 
cornrnirtee. Both were issued by state animal diagnostic laboratories in response to the 
submission of dead animals or tissues from the Tennant Farm. These reports were 
reviewed by the cattle team. 

A third pathology report (Appendix B) was produced subsequent to the elective sacrifice 
of one animal (# 37) on June 10, 1999. The cattle committee decided, at a meeting on 
May 2S. 1999, that it would be informative to have a toxicology screen on tissues from 
one or two older CO\VS. Mr. Tennant was asked to select one or two of the cattle that he 
considered to be in the worst condition. He chose to sacrifice cow# 37. a 7 -year old red 
cow that had freshened a few months earlier. This animal was euthanized by gunshot by 
Mr. Tennant on the farm on June 10, 1999. ~v1r. Tennant performed the dissection in the 
pre~ence of Dr. DaYis-Heller. Tissues were collected (Dr. Davis-Heller) for 
histOpathology and analytical toxicology. 

I d' 'd I A . I P h I R n l\ I ua mma at 0 Og\' eports 
Path0io:;: Report j \'J.me of DiJ.gnostic Laboratory I Case :'\.laterial 

DJ.ce 1 (case number 1 

\1arcii i 0. 1997 I .. -\nJmal D1sease Diagnostic Labor.:nory. Ohio dead 6-month-old bull calf 
I Dc:o;mment of A~riculture. Re\ noldsbur~. OH (#~977-97) 

~!ar;:~. i :. 11)9/ I A.nimal Health Diagnostic Laboratory. College of tissues 4-year-old Holstein C0\\ 
\'c:ter:nar~ \!edicine. Michigan State (#1792571) 

, L'n1' c:rsJt\. Lansin~ l\11 tissues 9-year-old H0ls\.:!in CO\\ I . -
(#1792571) I 

lui: 5. !S.99 ' Labor;.~tor: of L.1rge Animal Pathology and tissues 7 -year-old cov. I 

I 
To\Jcolog;. \'ew Bolton Center. University oi (#UP9902702: L'P990l4371 
Penns\hJniJ. Kennett Sauare. PA 

3.2.3. April 1999 Site Yisit Data 

The c:m!e team Yisited the Tennant Farm and adjacent Dry Run landfill site on April 7 
and 8. 1999 in order to collect data and biological samples relevant to the herd health 
investigation. Before proceeding to the site on April 7th, a brief safety meeting was held 
at the Parkersburg Holiday Inn during which the Diy Run Safety Plan (Appendix C) was 
reviewed. The 6 cattle team members, 2 of the steering committee members (Caspar. 
Horne 1 and 2 USF\VS employees were present. 

April 7. 1999 

The c:mle team had planned to inspect the farm and adjacent landfill, view the herd 
grazwg. and inter\·iew :-.1r. Tennant on the afternoon of Wednesday April 71

h. Ho\',·ever, 

~' ......... . 0~ :) .· - r 
·.. . : . ' --~ 
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due to a misunderstanding, \fr. Tennant had corralled his entire herd on Wednesday 
morning. When the cattle team and EPNUSFWS personnel arrived at approximately 
3: 15 PM, the herd had been contained in a small enclosure, without food or water, for 
se\·eral hours. The team therefore elected to conduct the individual animal examinations 
and specimen collections immediately. A new head-hold restraint device had been 
installed next to the enclosure to facilitate animal handling. Mr. Earl Tennant and his 
brother were very helpful in handling the cattle and moving them into the restraint 
device. 

The 41 adult cattle \vere individually run into the chute, secured with the head hold and a 
halter. and examined. Each adult (38 cows, 2 bulls, and I steer) was given a general 
physical examination including observation of gross abnormalities, grading of body 
condition. and estimation of age based on the incisors. Blood was collected by jugular 
\'enipuncture (2 red top, 1 green top, and I lavender top tubes) from each cow and fecal 
samples were rectally collected from each adult. Cows were rectally palpated to 
determine their pregnancy status. All examined adult animals received two ear tags. one 
with an identification number and one with an impregnated insecticide. One Hereford 
cow (i.e., the 39 1

h cow. -1-2"d Jdult) escaped the chute prior to examination. aging. uterine 
palpation. blood collection. and ear tagging. 

Each adult bo\·ine wJs indi\·idually photographed and identified (Appendix D. 
photographs l--1-2 ). 

Only l cow ( Jnimal #22l recei\·ed treatment- a mass, most consistent with a dermoid 
cyst. was incised and drained (Appendix D. photographs 49-51 ). 

AdditionJI phorogr::1phs of the farm (Appendix D. photographs 43. 5-1.-58), indi\·idual 
animJI "lesions" observed on April 7. 1999 (Appendix D. photog· .phs 44-48. 52, 53'· 
photographs supplied to the team by Mr. Tennant (Appendix D, photographs 60-65!. and 
a photograph of cattle te::Jm and steering committee members (Appendix D, photograph 
66J are also included in this report. 

Adult Cattle Procedures 
ohvstcal exammatlon fecal sample collectton 
bodv condi[!on scored blood collection 
aQe estimation ear ta~!!ed: animal identification 
rectal pre~nanc\· eumination ear ta~ged: insecticide 
~:irth measurement photo!.!raphed 

Twelve calves were examined as a group. The smaller seven recei\·ed insecticidal ear 
tags: the larger five received no ear tags as Mr. Tennant indicated that they were to be 
sold in the very near future. 

Although the cattle team \vas prepared to do a post-monem examination on one or more 
cattle. the teJm decided that there was no animal sufficiently ill to justify euthanasia and necropsy at the time of the \·isit. 

()(H),.:,.;.~ . . ' ~ . -
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All animal biological samples (blood and feces) were taken back to New Bolton Center 
bv Dr. Habecker. Blood samples were subjected to hematology, serum chemistrv. and . . 
serology. Randomly selected fecal samples were subjected to fecal flotation. 

The following clinical pathology parameters were evaluated: 

Hematolooy '1-. 

leukocne I total anJ differential) count *hematocrit 
ervthroc\te count *mean corpuscular hemoQ!obin 
hemoQ!ot-in concentration *mean corpuscular hemoQ!obin concentration 
mean corpuscular \'Oiume *red cell distribution width 

_r_latelet .:-ount *platelet distribution width 
me:~n platekt \'O!ume 

*These parameters ''ere calculated using the measured data. 

Serum ChemistrY 
aspartate aminOtr:~nsr'era~e potassium 
s:amma £:1utJm\ I transierase calcium 
cre:~une k1nJ~e chloride 
blood ureJ nmos:en I maQnesium 
c re :ltl m ne phosphorus 
tot:~! pr<ll~: ~. copp_er 
albumin selenium 
•s:Jobul!r- peosinoQen 
S'Jdiurn ••prolactin 
globulin.,..~, .:-.li:uiJtd rrom the measured albumin and total protem data. 
pro!Jctlo. '·'·'' !~;:::"!Jr;.>J r'~cm biood plasma den,ed from EDTA tubes (lavender top). 

Serology 
epizootic hemorrhal:!ic dise:1se of deer 1 :~sid 1 

I bO\tne\iru,Ji'-lrrh;:J\;ru~ !Sr.J I Ahcobacreriwnpararuberculosisl]ohr.e·s, 1e1 
I bo,·me '1~u~ d:Jrrhe:~ '1rus 'mo 1 I leptospirosis (snl 
I bluetonct:e\Jru~ 1a£1d1 I brucellosis rsnl 

lei= el!s:~ test. 1Sn1 =serum neutrJliZJtiUn test: tmpl =microplate assay; (agid) = agarose gel 
immunodiffus:C'n te.;; 

Aoril 8. 1999 

Three members of the cattle team (Drs. Moisan, Munson, and Davis-Heller) met with ~lr. 
Earl T ennam and recorded his recollection of the 1998-1999 herd health history 
(Appendix E J. 

Drs. Casp:Jr and Horne ga\'e all of the cattle team members a driving tour of the propeny 
between the Tenn:Jnt b:Jrn :Jnd the Drv Run landfill including a drive within the landfill. . ' -
During tho5e t\\'O trips. the te:Jm members were able to see the connecting pastures. 
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adjacent creeks. neighboring cattle grazing. J.nd wildlife. The landfill was open and 
being utilized at .the time of the site visit. 

While on site, the cattle team made general observations regarding the environment, 
including the flora. fauna. and man-made structures. Core samples of three large round 
hay bales were collected (3 samples/bale) from bales in the barn yard. Mr. Tennant gave 
the team some receipts (dates ranged from 2/98 to 12/98) from complete, mixed feed. and 
mineral supplement he had purchased. 

All plant biological samples (bailed hay core samples and grain sample) were subjected 
to nutritional analysis by the Forage Testing Laboratory of the North Carolina 
Depanment of Agriculture (Table 7). These data were used in an Excel spreadsheet 
program (C:.iCPS \. 3.1) from Cornell University to evaluate the diets in two cow models 
under rwo feeding situations (Appendix F, models 1-4). 

The following nutritionJl parameters were enluated: 

Hav and Grain AnalYsis 
dr' matter mae:nesium 
crude orote1n sulphur 
una\ ail::~ble prot.: in I potassium 
Jdiusted crude D~urein copj)er 
acid derere:ent tiber iron 
rotJI d!l:!esuble nltro£:en manganese 
!"E liJCt:ltiOn l zinc 
cak1um mtr::~te 10n 
phosohoru~ selenium 
sod1um 

3.2.-+. ;..tiscellancous Data 

During the site \·isit in April. ~tr. Tennant was asked to notify Dr. Lisa Da\·is-Hdler or 
Dr. Sarah Caspar if there were any future signs of disease problems in his herd. The team 
wished to collect whate\·er data might be relevant to their assessment of the heJlth status 
of the Tennant herd. 

Between April 8 and December 23, 1999. ~r. Tennant consulted twice with Dr. Da,·is
Heller. Subsequent to notifying Dr. Caspar of a newborn calf which was born with a 
.. cloudy eye ... Mr. Tennant brought the calf to Dr. Davis-HeBer's clinic (April21. 1999). 
Dr. Davis-Heller examined the calf and made a diagnosis. Mr. Tennant left with the calf. 
On .\hy 26. 1999. Dr. Davis-Heller examined cow #30 for a lump under the right 
mandible. 

"" . '..-fi'i~F··'.'• \.."~ \,.I ·... • ~ -,. '· ,~ 
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3.2.5. Wildlife 

EPA and DuPont each sponsored environmental studies that included the trapping of 
small mammals in the grazing fields of Mr. Tennant's cattle. These reports were supplied 
to the cattle team by the steering committee. The data included in these reports. as it 
relates to small mammal pathology, were evaluated by the cattle team. 

Smalll\lammal Studies 
Reoort Date I Reoorr Title Animal Data Section 

:--:o,·ember. !997 Dry Run Creek: \Vashington. Wood County, West Table 39: Results of 
<c!raftJ Virfi~:a. USEPA Environmental Response Histopathology for the 

Team ~teadow Vole 
December 3. Sm:lll ~!a:nmal Trapping Effort: Dry Run Landfill. Table I: Data Summary. Small 
1998 (!et:erl \\"ash:ngton. \VV (URS Greiner \Voodward ~tammal Investigation 

Chd~ studv) 

The cattle team was also rn:J.de aware of periodic deer reproduction sun·eys conducted by 
Dr. Crum and a~sociates of the \Vest Virginia Department of Natural Resources <WY 
D:'\R lin the Dry Run Jre:!. however no reports were available. 

-tO RESCLTS 

-U. Cattle 

~.1.1. Videotapes rT~:-;e i J 

Two ,·ideotap-:-~ of ,e,·e~::l hours duration were reviewed. Forty cattle scenes and 20 
'' ildlife scenes were pre~e:iied. depicting numerous lesions. The individu~ll scenes 1 i.e .. 
cases). along with the cJ::le ream· s diagnosis/comment. are presented in Table 1 in the 
ordc:r in which they were ;:-esented in the videotapes. The herd heJlth problems 
identified in these video' were summarized as follows: 

1. Kerat:tis: Corne:!! ulcers, scars and opacities, as well as blepharospasm. were 
obsen·ed in many c .1c;le. These were all considered to be manifestations of 
"pmkeye". an infec;:ous keratoconjunctivitis caused by bacteria such as Morexella 
bm·is. The facefly dfusca aurumllalis) problem observed in these videos and the 
lack of effecti\·e fly control were consistent with the diagnosis of severe "pinkeye" 
in these cattle. Affected young and adult cattle were observed to have 2-3 to 25-50 
or more face flies feeding at the medial canthus of each eye and on the lacrimal 
secretions. Figures I Jnd 2 are prints from videotape #2, illustrating the facetly 
problem on a ca:f and her dam, respectively. Both of these animals were blind from 
chronic keratoconjunctivitis. Figure 3 (videotape #2) demonstrates an early central 
corneal ulcer on the left eye of a calf: faceflies are seen by the lower eyelid. 
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2. Hair loss. neck and tail: The cervical alopecia was most consistent with a lice 
problem. The alopecia observed on the tails of some cattle (e.g., loss of "switch"') 
may also have been due to lice. or may have been related to fescue mycotoxicity. 

3. Poor sheddin2 of hair coats: This clinical sign, most prominent in the late spring 
and summer segments of the videotapes, is consistent with multiple nutritional 
ceficiencies as well as fescue mycotoxicosis. Figure 4 demonstrates a cow from 
'ideotape #2 that was described by Mr. Tennant as having delayed shedding of the 
winter coat. 

..+. Hair depi2mentation: The discoloration of the cattle hair coats is a change most 
often associated with a nutritional deficiency, and is especially common in cases of 
copper deficiency. 

5. Coronitis: Alopecia and erythema above the coronary band may be seen with 
fescue mycotoxicosis. mechanical trauma. or as a non-specific dermatitis. Figures 5 
and 6 (videotape #2) are representative of the erythematous foot lesions observed 
b; }.lr. Tennant in many of his cattle. Figures 7 and 8 (videotape #2) ) demonstrate 
the cattle's preference for standing in the water when these lesions were present. 
Fescue mycotoxicosis ("fescue foot"') was considered the most likely diagnosis of 
th!5 condition. 

6. ··Hunched uo"' or painful stance: This is a clinical sign often associated with 
abdominJl or foot pain. but has been specifically described as a manifestation of the 
r"e~:::ue endophyte toxicity complex. 

- Thin bodv condition: Poor body condition is a non-specific finding and the 
cJ.ses presented most likely represented different etiologies. The emaciated dead 
c::-:lf with serous atrophy appears to ha,·e starved \vhile others appear to have had 
diJ.rrhea or mastication problems. Considering the other findings in this herd (e.g .. 
feed analysis). nutritional insufficiency I protein-energy malnutrition) was also a 
!J~cl~ contributing factor to poor body condition. 

Some findings described in these tapes were difficult to evaluate by video although they 
probably were real. For example. the described ··rumps" in a cow udder (case# 54) was 
difficult to see but would be considered an incidental finding in any case. A few cattle 
were described as "hunched-up" or "humped-up·· (cases# 1, 5, 17)- these may ha,·e 
been related to lameness, hardv,;are disease (traumatic reticulopericarditis), fescue 
mycotoxicosis. or other condition. An individual cow that was slobbering, losing cud. 
and urinating (case# 13) may also have had hardware disease, although the diagnosis 
was not clear. Another individual cow (case# 45) which was panting was consistent with 
fescue mycotoxicosis (i.e .. "summer fescue" hyperthermia), although this presentation 
was certainly non-specific. 

~ i.. , __ . • ., 0 ~ :) . ' ,-
'\,; ·.. ~ . ~ -· , 

OUP 254 13 



Tennant Farm Herd Health ln\·estiption Cattle Team Report 

4.1.2. Diagnostic Pathology Reports (Appendix B) 

Only four of l'vlr. Tennant's cattle were submitted for post-mortem diagnostic evaluation 
of some type. The most significant finding was moderate to marked copper deficiency in 
the three cows analyzed for heavy metals. Keratitis was observed in the only animal that 
\vas formally necropsied. This 6-month old bull calf apparently died from winter 
starvation (i.e., negative energy balance or protein-energy malnutrition) complicated by 
untreated intestinal coccidiosis. These reports are included in Appendix B; summaries 
are presented below: 

a. Dead 6-month old bull calf submitted to the Animal Disease Diagnostic 
Laboratory. Ohio Department of Agriculture, Reynoldsburg, OH on 2/27/97: Laboratory 
report dated 3-10-97 (Appendix B) 

History: 6-month old bull calf; underweight; diarrhea for one 
month; received no medication: corneal opacities; 
died. 

Gross diagnosi~: Emaciation with serous atrophy of fat 
Intestinal parasitism (trichuriasis) 

Histopathologic diagnosis: Enteric coccidiosis 
Keratitis, moderate, chronic, focally extensive 

b. Tissues from a -1.-ye::.r old Holstein cow submitted co the Animal Health 
Diagnostic Laborator:. Col:ege of Veterinary ~1edicine. Michigan State Cniversity. 
Lansing .\11 on 31-l./97: L.::tborJtory report dated 3-12-97 (Appendix B) 

History: 

He::~n· met:.ll ~creen: 

-+-year old Holstein cow; died .:-1 S-97: dissected by 
owner: tissues submitted by EPA 

Copper deficiency in liver ( 1.9 ppm vs. 2.5-1.50 
reference range) and kidney (2.3 7 ppm vs. -+- 6 
ppm reference range) . 

.\.!anganese was marginally low in liver: cadmium 
was slightly increased in the kidney. 

!\o heavy metals found in urine (urine fluoride was 
6.6 ug/ml)[reference range: toxic if:::: I-+ ~g/mL] 

c. Tissues from a 9-year old Holstein cow submitted to the Animal Health 
Diagnostic Laboratory. College of Veterinary Medicine. Michigan State University. 
Lansing :Yll on 3/-+/97: Laboratory report dated 3-12-97 (Appendix B) 

History: 9-year old Holstein cow; died 3-2-97; dissected by 
owner; tissues submitted by EPA 
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Hrstopathologic diagnosis: 

Hea\·y metal screen: 

Clinical pathology: 

(only heart, li,·er, and kidneys submitted: autolvsis 
and freeze/thaw artifact) · 

Myocardial sarcocysts 

Copper deficiency in liver (2.03 ppm vs. 25-150 
reference range) and kidney (2.33 ppm vs. 4- 6 
ppm reference range). 

Manganese \vas marginally low in liver; iron was 
elevated in the liver; cadmium was slightly 
increased in·the kidney. 

Urine heavy metals were normal (urine fluoride was 
5.55 ug/ml)[reference range: toxic if~ 14 ,ug/mL] 

~o significant findings 

d. Tissues from a 7-year old red cow (euthanized on 6110/99 and dissected by Ytr. 
Tennant 1 submitted to the Laboratory of Large Animal Pathology and Toxicology. 
School of \'eterinary ~1edicine. l'niversity of PennsylvaniJ. Kennett Square. PA on 
6127199: L::!boratory report dated 7-5-99 (Appendix B) 

Hrstory: 7-year old red cow; euthanized 6-10-99; dissected b;· 
owner: tissues submitted by Dr. Da\'is-Heller. 

His:opathologrc diJgnosis: Enteric lesions of minimal significance (forestomach 

HeJ.n metal screen: 

~.1.3. April 1999 Site \'isit Data 

abscesses: intestinal coccidiosis: myocardial 
sarcocysts ). 

Copper deficiency in liver (7.71 ppm vs. 25-150 
reference ra(lge). 

a. Herd History (.-\ppendix E) 

The herd history (Appendix E) was based on ;\1r. Tennant's recollections during the 
interview on April 8, 1999. A \Vritten record of herd health was conspicuously absent. 
;\1uch of this can be attributed to the lack of outside intervention. There is no record of 
veterinary care or consultation with an animal nutritionist. Minimal medications have 
been used on these animals. and there has been no use of vaccines or modern dewormers. 
Except for the few animals noted in this document (see Diagnostic Pathology Reports. 
above), no dia~mostic laboratorv tests were done on dead animals. The level of cattle - . 
herd management has not changed since the installation of the landfill. 

OUP 256 15 



Tennant Farm Herd Health [nvestigauon Cattle Team Report 

b. Physical Examination (Table 2) 

A2e. Preg:nancv Status 

On April 7, 1999, the cattle team examined 41 animals, including 38 adult cows, 2 adult 
bulls. and 1 adult steer (Table 2). Estimated ag:es for the adult cows raneed from 4 to 
greater than 9 years. This is a herd of aged cattle; 32 of the 38 cows we~re estimated to 
be old~r that 9 years. T\venty-seven (27/38) cows were pregnant. 

Bod\ Condition Scores 

Body condition scores (BCS) were based on a 1-9 scale. Scores ranged from 2 to 7; the 
average score was 3.5 ( 3=thin, -+=borderline, 5-7 is considered optimum). 

Clinic::! Si2ns 

Haircoat abnormalities were evident in 9 of the 41 cattle. One animal had an epidermal 
inclusion cyst that \vas lanced and emptied. Mammary gland lumps. consistent with 
chronic mastiti~. were interpreted as abscesses or accumulations of fibrous connecti,·e 
(scan ussue. Rectal examination of one cow suggested the presence of intra-abdominal 
fat necrosis. 

c. Clinical Pathology (Tables 3- 6; Graph 1) 

HematoiO£"\ 

Ervth~on (Table 7- •: Red blood cell indices were generally in the low-normal range. ~o 
animai~ ,,·ere con~idered anemic. 

Leukor: rTable-+ ;: The tOtJ! white blood cell counts were \vithin the normal range. 
Differ~:ltial celi counts were considered invalid due to the 36 hour delay between 
collection and testing. 

Clinic:!! chemiqr,· (Tabk 5l 

Most electrolyte \'alues were in the high-normal to slightly elevated range, consistent 
with r.,iid dehydration. Since the cattle were penned during the daylight hours of April 7. 
which was unseasonably warm. and had no access to water, clinical dehydration was not 
unexpected. Dehydration is also the most likely explanation for the elevated creatinine in 
40/41 cattle. 

Most ( 2 7/41) of the cattle had elevated total protein, which also correlates highly \vith a 
diagnosis of dehydration (total protein = globulin fraction +albumin fraction). In all 
cattle ( 41/41) the globulin fraction was elevated while the albumin fraction was within 
the reference range. 
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Gamma !:!lutamvltransferase (GGT). a sensitive indicator of active liver disease, was 
~ . . 

consistently \Vithin the normal reference range. Creatine kinase (CK), an indicator of 
muscle necrosis, was also normal in all of the cattle. However, aspanate 
aminotransferase (AST), a less sensitive indicator of liver and muscle degeneration, was 
minimally elevated in 33/41 cattle. This might be from leukocyte dissolution, the result of 
the 36 hour interval between blood collection and testing. 

Special chemistf\· 

Prolactin: Plasma prolactin levels (Table 4 and Graph 1) were significantly depressed. 
According to the testing laboratory (Dr. Neal Schrick, University of Tennessee). an 
average prolactin level for cattle on fescue-free pasture (for April) was 171.6 
micrograms/liter (ng/mU (i.e .. reference mean= 171.6 ng/mL). The average of the 41 
Tennant samples was 110.1 ng/mL and 36/41 of the Tennant cattle were belov.· the 
reference mean (171.6 ng/mL). In contrast, an average prolactin level for cattle on 
endophyte-infected fescue !simulated by ergotamine tartrate administration) was 105.8 
ng/mL (data from Dr. Schrick). This average was similar to the Tennant herd average 
(11 0.1 ng/mL) and 2-+/41 of the cattle were below this reference level (105.8 ng/mL). 
According to Dr. Schrick. these findings were highly supportive or" endophyte toxicity in 
the Tennant herd. 

Copper: Blood copper le\·els were in the deficient range for 26 of 41 animals: one 
copper assay wo.s below the limit of detection. 

Selenium: Blood seleniu;-:1 levels were norm:.1l for-+ 1 of 41 cattle. 

Pepsinogen: Pepsinogen . .J blood enzyme indicator of parasite d:lmage to the 
abomasum. was meo.sured in 10 CO\\'S. one steer and one bull. All' o.lues were \Vi thin the 
normal reference range. These data supported the conclusion that abomasal ostenagiasis 
was not a problem in adult cattle in this herd. 

SerolO!:!\. !Table 6) 

BL \' ( Bo,·ine Leukemia Virus) 
J ohne · s ( .\fycobao~::rium pararube rculosis antigen l 
Brucella 
BVD (Bovine Virus Diarrhea antigen) 
B YO Microplate .oo\ssay (viremia detection l 
Bluetongue 
Leptospira interrogans (5 subvarieties) 
EHD type :2 (Epizootic Hemorrhagic Disease of deer) 

1/41 positiw 
1114 positi ,.e 
01-+ I 
2/41 positive 
0/41 
0/41 
3/41 positi,·e 
2/12 positive 

None of the serology values suggested a herd-wide problem. Positive titers forB VD and 
Leptospira might reflect residual vaccination titers in purchased animals or natural 
exposure to these diseases. The discovery of two positive EHD titers was evidence that 
this disease has been in the local deer population. 

~""' .. ~ ... 0 ~ ~ • ,, ..... '·' . 1 
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Parasitoloe:v 

Routine fecal flotation (Table 4) revealed parasite ova in 11 of 14 randomly selected fecal 
samples. The magnitude of ova shedding could be categorized as rare to moderate. 
Parasite groups included coccidia, tapeworms, and strongyle-type nematodes. Intestinal 
parasitism was not considered to be a major herd problem in the adult cattle. The 
shedding of small numbers of oocysts and helminth ova is expected of mature cattle. 

d. Hay and Grain Analysis (Table 7) 

During the cattle team's visit to the Tennant farm (4/8/99), Mr. Tennant was interviewed 
regarding herd feeding practices. Three large round bales of hay in the barnyard, 
identified as representative of the herd's forage, were visually inspected and core samples 
(3/bale) were collected for analysis. This forage (i.e., hay, grass/fescue) was fed ad 
libitum. 

During the site visit, forage quality was subjectively evaluated as poor. The fiber level of 
the hay appeared to be high and forage analysis (Table 7) later substantiated that 
obsen:ation. Fiber levels of forage play an important role in determining how much of a 
feed can be consumed. Dry matter intake (DMD is inversely related to fiber levels. 

According to Mr. Tennant. mature animals, on the Tennant farm. were also fed five 
pounds per head per day of a grain mix composed of dry ear corn, soybean meal, and 
minerals (rate could not be validated, despite the existence of grain receipts). A sample 
of this feed was taken and analyzed. 

An Excel spreadsheet program (CNCPS v 3.1) from Cornell University was used to 
evaluate the diets. Using the forage and grain nutritional analysis conducted by the 
Forage Testing Laboratory of the North Carolina Department of Agriculture (Table 7), 
two models for mature cows (early lactation and dry pregnant) were selected to examine 
the current feeding program (Appendix F). 

According to the computer models, a cow in early lactation (model #1) in the spring of 
1999 fed five pounds of this grain and free choice hay was in severe negative energy 
balance (72.5% of requirement) and less severe protein deficiency (90.9% of 
requirement). The limited nutrients available would have a negative impact on milk 
production, persistency of production, and calf growth. A cow under this feeding system 
would require 2.4 times the corn currently being fed to be isocaloric (model #2). 
Similarly, a dry pregnant cow (model #3) in the same feeding system would also be in 
negative energy balance (75.2% of requirement) but not deficient in protein (125%). The 
same dry pregnant cow maximizing dry matter intake (model #4) would still be in 
negative energy balance (87 .7% ). 
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The body condition scores (BCSs) of the herd were consistent with the energy deficit of 
the diets. The impact of the poor quality forage on this farm and subsequent energy 
deficits were considered to hose chronic effects \veil after the cows return to adequate 
pasture. 

4.2. Miscellaneous Data 

Follovv·ing the site visit. Mr. Tennant consulted with Dr. Davis-Heiler regarding a 
suspected sick animal. Mr. Tennant brought a calf with a "cloudy eye" to Dr. Davis
Heller" s clinic (April 21, 1999). Dr. Davis-Heller examined the calf and determined that 
there was nothing wrong with the eye, except for a slight mucoid exudate on the cornea 
which was easily \viped away. 

On :\1a) 26. 1999. Dr. Da\·is-Heller examined co\v #30 for a lump under the right 
mandible. The lesion was aspirated (pus) and subsequently lanced. 

4.3. \Yildlife 

-t3.1. \"ideotapes (Table 1) 

The 20 wildlife cases presented in the \"ideotapes \vere all dead and. except for one case 
(case;; 49 ). of no diagnostic \·alue. These were all considered to be incidental deaths 
since there did not appear to be any consistency in the species. Ioco.tion. or timing of the 
deaths. In fact. these deaths appeared to be most consistent with the random wildlife 
carc:1sses which would be found in a healthy ecosystem. The individual dead deer (case 
# 49) which presented with hemorrhage from the nostrils may have died from epizootic 
hemorrhagic disease (EHD 1. This diagnosis would correspond with the known existence 
of this disease in local deer (personal communication: Dr. Crum to Dr. Sykes) and the 
finding of some EHD seropositi\·e cattle in the Tennant herd. 

4.3.2. Small :\lammal Data 

Two po.thologists re\·iewed the liYer and kidney histology from 45 small rodents (Yoles, 
shrews. o.nd mice) captured on the Tennant property in 1997 (USEPA Environmental 
Response Team draft report: Dry Run Creek. Washington, Wood County. West Virginia; 
Table 39). l\o lesions characteristic of hepatotoxicity or nephrotoxicity were evident. 
Although several anomalies were identified, none were considered suggestive of toxic 
teratogenesis. 

The 1998 small mammal trapping (URS Greiner Woodward Clyde study, December 3. 
1998) obsen·ed no gross abnormalities in the captured animals (voles, shrews, and mice). 

4.3.3. Deer Studies 

The cattle team was made aware of the periodic deer reproduction surveys conducted by 
the West Virginia Department of Natural Resources (WV DNR) in the Dry Run area. 
Although the team reviewed some of the data sheets from these studies, no reports were 
available. One team member (Sykes) had a telephone conversation with Dr. Crum of the 
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WV Dl\R regarding deer herd health in the Dry Run area in order to acquire some 
additional information. From this conversation. it was the cattle team's understanding 
that: 

evidence of low fertility rates in young does was probably attributable to deer 
overpopulation; 

- epizootic hemorrhagiC disease (EHD) has been diagnosed clinically and 
serologically in dead and captured deer, respectively; 

- bo\·ine virus diarrhea (B YD) has been diagnosed serologically in deer not far 
from Dry Run: 

In addition. the team has learned that outbreaks of EHD in West Virginia deer were 
reported between 1980 and 1989 [Southeastern Cooperative Wildlife Disease S rudy 
public:Hion. Field :Y1anual of Wildlife Diseases in the Southeastern U.S., 2nd ed.]. 

Since there was no e\·idence of an EHD or BVD outbreak in the Tennant herd. the deer 
population was not considered to be a contributing factor in the cattle herd health 
problems. Also. there ,,·o.s no evidence tho.t the deer herd was a useful sentinel species 
for any of the diseo.se entities identified in the Tennant herd. 

5.0 DISCUSSIO~ 

The six ,·ererin:.lrians comprising the cattle team agreed that there was conclusiYe 
evidence th:lt the Tennant herd was suffering from four major disease entities: endophyte 
toxicity. pinkeye. malnutrition. and copper deficiency. The clinical. laboratory. and 
historical data substantiate that these four conditions can readily account for the chronic 
herd health problems on the Tennant farm. 

Endooh\"te toxicit\· 

According to the history :.1..:quired on April 8. 1999. the herd has been fed a diet of KY3l 
fescue hay in the winter ~md pasture that approaches 100~ KY31 fescue during the 
summer. There has been no supplemental pasture or other forage fed to these animals. 
The clinical signs in the Tenno.nt herd that highly suggest endophyte toxicity (fescue 
mycotoxicosis) include: 

swelling and pain at the coronary band (coronitis) and above, with cattle that stand in 
the creek during hot weather (Figures 5-8); 
poor shedding of winter coats (Figure 4); 
patchy tail alopecia with loss of tail switch: 
birth of undersized calves: 
poor conception and calving rates: 
numerous vague diseases suggestive of immune dysfunction; 
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Other clinical signs that are consistent with endophyte toxicity include: 

fat necrosis, presumptiYe, as diagnosed by rectal palpation in cow #15; 
concomitant presence of copper deficiency; 
panting in cow #45, suggestive of hyperthermia; 
general failure of the cattle to thrive. 

Vasoconstriction is seen as a result of ingestion of a number of ergot-like alkaloids. The 
endophyte fungus associated with fescue mycotoxicosis is Acremollium coenoplzialwn 
which produces per!oline, perlolidine, N-acetylloline, and N-formylloline (Stuedemann. 
et a!.. 1985). These alkaloids accumulate in the fescue grass seed during growth. 
acquinng the highest concentrations at the greatest maturity of the grass. Additionally. 
the aibloids may be found in stored hay. 

The coronitis problem obsen·ed in the videotapes (Figures 5 and 6) \vas typical of that 
produced by endophyte toxicity in the •·fescue foot" syndrome. Signs of fescue foot 
generally start \Vith reduced weight gain. or loss of weight, rough hair coat, arched back, 
.:md soreness in one or both rear limbs. Hyperemia of the coronary band occurs between 
the de\\·cla\\"S and hooves and is generally accompanied by some swelling (Hemken. et 
Jl.. J9S4 l. Arching of the back was reponed by the owner in the videotapes as 
""hunched .. and .. humped"' posrure in some cattle. 

Peripheral \·asocon:;triction from these \·asoactive alkaloids results in decreased ability to 
di:-;:'ip::tte heat durinf hot weather. This phenomenon is kno\vn as "summer slump .. 
(Osborne. eta!.. 199.21. The panting and drooling by a red CO\\" (#45) in videotape #2 was 
suggesti\·e of the summer slump syndrome. 

The birth of undersized cah·es to darns ingesting a diet high in endophyte-infested fescue 
has also been documented! Bolt. eta!.. i 986). This may be by a mechanism similar co 
the \·asoconstriction cJused by the ergot-like alkaloids. Vasoconstriction of the uterine 
blood \·essels mJy result in decreJsed circulation to the growing fetus. The effect hJs 
been documented in mice that were exposed to the endophyte during gestation . .\louse 
pups from femJle5 fed the mJteriJI during gestation were a lighter birth weight. were 
de!Jyed in post-pJn:um de\·elopment. and grew slower than control mice (Varney. et Jl., 
19911. 

E' idence that endophyte toxicity in fescue grazing cattle may be responsible for the loss 
of the tail switch is largely anecdotal, from veterinary practitioners that have experience 
\Vith similarly affected cattle. The most severe forms of endophyte-induced 
\"JSoconstriction result in dry gangrene of the tail and digits (Radostits, et al., 1994: 
Hemken. et al., 1984 ). 

Reproductive effects from the ingestion of endophyte-infested fescue include 
incrementally depressed conception rates in cattle grazing infected pasture (Paterson. et 
a!.. 1995). In the Tennant herd. the grazing of pastures with 100% KY31 fescue could 
potentiJlly play a major role in the unacceptable conception rate. A poor conception rate 
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could also be secondary to a lack of intensive breeding management at the Tennant farm. 
where breeding occurs year round. The advanced age of most animals in the breeding 
herd could also be expected to be a cause for depressed fertility and an extended calving 
interval. Likely. a combination of all three factors have contributed to suboptimal 
fertility. 

The poor growth of the nursing calves could be multifactorial as well. The advanced age 
of the cows or a limited genetic potential in the herd could lead to poor milk production 
and poor calf growth. Similarly, lack of proper nutrition or a lack of a balanced diet 
among the brood co\\·s could depress calf growth. The ingestion of endophyte-infested 
fescue could lead to depressed milk production due to prolactin inhibition (Hurley, et al.. 
1980; Paterson. et a!.. 19951. The mechanism is considered to be due to the 
dopaminergic effects of the endophyte ergopeptides on prolactin production in the bo,·ine 
pituitary gland (Schultze. eta!.. 1999). 

Endophyte intoxication is .also considered to have an immunosuppresi ve effect by an 
apparently indirect route. Although anecdotal evidence exists to suggest that fescue 
intoxication is respon<;ible for depressed immune function, there appears to be no 
::~pparent l::~ck of immune re::;ponse to vaccinations of cattle fed diets high in fescue (Rice. 
et ai.. 19971. Indirectly. hO\\ever. there is a relationship between immune function. 
endophyte intoxication and .:opper swtus of cattle on a high fescue diet (Dennis. eta!.. 
1998: Saker. et ::d .. I 99S ;, S1eers grazing endophyte-infested tall fescue have lower 
serum copper concentration~ than those not on a high-endophyte tall fescue diet. resulting 
in depres~ed monoc;te-mac:-ophage functions. This is apparently an effect of the 
decreased upt:.1ke of copper by the infected tall fescue plants. Another source has 
recorded depre~~ed globu!ir: levels in animals grazing infected pastures (Schultze. eta! .. 
1999). 

Fat necro:-;i:; is a herd proble:n of cattle grazing tall fescue with high endophyte le\·els. 
The necrotic far accumulations are mostly within the omental and retroperitoneal fat 
depots. and con~ist of hard masses of partly mineralized fat. Cow 1'=15 had palpable 
ma~ses within the abdomind cavity that \vere identified during the herd exam on . .;,pril 7. 
I 999. The~e 111 .. 1:-.se~ were most suggestive of masses of necrotic f::~t. The biochemical 
reaction c::~using the f::~t nec:osis is unclear, however, in affected ::~nimals th::~t are on a diet 
hi2:h in :\-formvl ::~nd :\-ace:,·lloline. there is a consistent reduction of circulatin£ le,·els 1..- .. • -

of cholesterol r Stuedemann. eta!.. 1985). Animals with increased dietary levels of 
endophyte-infected fescue had decreased body condition and increased fat necrosis. 

Pinkeve 

Facetlies were a serious problem in the cattle in the videotaped recordings taken on the 
Tennant farm <Figures 1 and 2). Additionally, they have also been a problem in other 
years. according to the history provided by Mr. Tennant during the April 8. 1999 
inter\'iew. F::~ceflies 1.vere seen in small numbers at the eyes of the cattle during the April 
7. 1999 herd ,·isit. representing an early spring infestation. The facefly. Musca 
auwmnalis. is a ,·ector for .\loraxella bo\'is. the etiology of most bo,·ine pinkeye. Control 
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of these msects is based on preventing the flies from feeding on the lacrimal secretions of 
the cattle. Insecticides and insecticidal ear tags, as applied during the visit, are effective 
controls. Secondarily. the insecticides tend to limit the spread of M. bovis bet\veen 
susceptible cattle during outbreaks of pinkeye. 

Severe facefly infestations can.result in poor feed consumption and conversion among 
affected cattle. Some of the poor weight gain described in the history of the herd and the 
\·ideas may be due to "fly \vorry"' The manic stampeding of the cattle, that was described 
in one of the ,·ideotapes. was likely due to the large number of flies. 

\tal nutrition 

~vtalnuirition was considered to be a significant problem in the Tennant herd. The owner 
had identified poor gro\vth rates and infertility as specific problems among his cattle. 
This was considered a manifestation of protein-energy insufficiency and was reflected in 
the low body condition scores. Dietary requirements of beef cattle change dramatically 
during the life cycle of the animals and during the year, particularly with respect to such 
environmental and physiological stressors as fluctu:ning ambient temperatures and 
moisture conditions. lact::uion. growth. and breeding (Rice. I 991 ). The clinical 
impression of malnutrition that follo,ved the visits of April 7 and 8 were confirmed by the 
resultS of the feed an:1lysis of the hay and grain mix rations taken during the ,·isits. 

Copper deficienc\· 

As indicated by the hea,·y metal analysis performed by two laboratories. on tissues from 
three animals. copper deficiency is a problem in the Tennant herd (Appendix B). In 
199"7 copper deri.:.:iency was diagnosed in a 4-year old Holstein cow and a 9-year old 
Holstein cow b\ the Animal HeJlth Dia!mostic Laboratorv of Michigan State l"ni\·ersit\· . ~ ., ..... -
in East L:msmg. \lichigan. In 1999. copper deficiency \Vas revealed in tissues from a 
sacrificed 7 -year old red cow by the Laboratory of Large Animal Pathology and 
Toxicology of the L"niYersity of Pennsylvania. Kennett Square. Pennsylvania. 
Furthermore. serum samples t:lken from 4 I adult animals at the farm on April 7. 1999 
re\·ealed that 26 of the 41 (63S"cl had serum copper levels belo\v that considered deficient 
at the reference bboratory (Table -+ ). 

Clinical signs of copper deficiency seen on the Tennant farm were lightening of the hair 
coats. poor quality hair on the cows, and overgrow£"! hooves. This was reported by .\1r. 
Tennant and shown in videotapes made of the herd. 

The clinical effects of copper deficiency are multiple, and the clinical and physiological 
effects of such deficiency are well documented (NRC, 1996). The effects include 
immune deficiencies. poor quality hair coats, increased fragility of bone and sudden death 
in extreme cases. During disease, copper deficiency can result in depressed levels of 
tumor necrosis factor (a cytokine) with resulting abnormal temperature responses to 
infections and depressed feed intake (Gengelbach, et a!.. 1997). 
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Immune deficiencies related to copper deficiency are multiple and include depressed 
acute phase protein response and lymphocyte responsiveness to mitogen stimulation 
( Arthington, et ai., 1996: Gengelbach. et a!., 1997). 

As there has been no documentation of any copper supplementation of the herd. the 
deficiency is expected to be present at this time and to continue. The relationship 
bet\veen high endophyte fescue grazing and copper status in the feed has been described 
(Dennis. eta!., 1998). Copper deficiency is widespread throughout the United States 
(Dargatz, et al.. 1999). 

To:xico!O£\' issues 

Based upon the draft report entitled Dry Run Creek. 1997 from the Environmental 
Response Team of the US EPA, carnivorous. piscivorous, omnivorous, insecti\'orous and 
herbivorous mammals in the Dry Run Creek study area are at increased health risk due to 
exposure to metals. fluoride and trichlorofluoromethane. At least with regard to metals 
of concern. diagnostic e\'aluation of tissue and fluids collected from three animals from 
the Tennant farm (two submitted to :\1ichigan State University and one submitted to i\ew 
Bolton Center! do not suggest ele\·ated concentrations of any metal. In addition. urine 
(t\\0 samples submitted to :Vlichig:m State University) and bone (one sample submitted to 
:Vlichigan State l"niYersity r"rom the cow evaluated at Ne\v Bolton Center) samples for 
fluoride analysis did not me:1sure concentrations above expected or "background'' \·alues. 
The urin:1ry fluoride value~ were 6.60 ppm and 5.55 ppm and one bone fluoride \·alue 
was I 090 ppm (expressed on a far free. dry weight basis). Urine and bone fluoride 
concentrations in adult cattle consistent with fluorosis are I 5 to 20 ppm or greater and 
3000 ppm or greater (expre~sed on a fat free. dry weight basis). respecti\·ely (Osweiler et 
a!.. 1985 l. In Jddition. there was no clinical e\·idence of chronic fluorosis in the Tennant 
herd. 

Exposure to trichlorotluoromethane was considered to be a default risk (actor based upon 
:1 bck of toxicologic benchmarks for this compound. HO\vever. available toxicity data 
deri\·ed from inhalation studies using common laboratory animals indicate that 
chlorotluorocarbons such as trichlorofluoromethane have low acute and chronic toxicity 
(.\lagdJ. 1999i. Signs associated with acute toxicity are reversible effects on the centrai 
nervous system such as lethargy and incoordination. Chlorofluorocarbons are not 
de\·eiopmental toxicants. do not affect reproductive performance and are not genotoxic. 

6.0 REC02\'ll\1Er\DA TIONS 

The most important general recommendation from the cattle team. after completion of the 
herd \·isit and re\·iew of the in\'estigatory data. would be for the owner of the Tennant 
herd to engage \·eterinary and nutritional consultants in the design of a herd health 
program. 

DUP 265 

•t! 
' .. 

' .... ~ ~ 



T <!nnJnt F::~rm Herd He::~lth In\ estigarion Cattle Team Report 

Endooh\'te toxicitv: With dietary forage that contains nearly 100% KY31 fescue, fed 
during all seasons, the inunediate goal would be for the dilution of the endophyte in the 
diet by mixing the hay and pasture with either non-endophyte infested fescue or another 
different forage source. A short-term goal would be to reduce the content of endophyte
infested hay and pasture to 50% or less of the diet, primarily by supplementing the diet 
with higher quality forage. An acceptable long-term plan would be to replace the fescue 
pasture and hay fields with a non-endophyte-infested forage crop or crops over time. 
again with the goal of diluting the dietary endophyte consumption. Crop management 
should be attempted under the supervision of specialists in forage and grazing 
management. 

Pinke\·e: Prevention of pinkeye (keratoconjunctivitis) in the immediate future should be 
attempted by an approach that limits the spread of the infectious organism. Moraxella 
bot·is, from carrier cattle to susceptibie cattle. Effective fly control. through the use of 
insecticide-impregnated eartags or some other proven method, is perhaps the most 
effecti\·e control method that should be practiced during the warm months. The 
insecticide-laden eartags should be rotated every year in order to circumvent the 
de\·eJopment of insecticide resistance by the local facefly population. An additional 
long-term approach that may be employed is the breeding for cattle that ha\·e dark faces. 
By selecting for dark-faced cattle. the corneal damage that is caused by the ultra\·iolet 
light of the sun is minimized. Howe\·er, while minimizing the damage to the corneas of 
the cattle may pre\·ent O\·en lesions of keratoconjunctivitis. the loss of condition from 
se\·ere fly infestations will not be avoided by selecting for face color in cattle. Thus 
regardle~:. of the type of c:mle in the herd. insecticide fly repellants should be used e\·ery 
year. 

\lalnutrition: Rations ::md pasture nutrition should be planned with the assistance of a 
specialist in beef t.:attle nutrition. In the Tennant herd, there was evidence of gross 
protein-energy malnutrition. as well as concerns about macromineral (calcium. 
phosphorus. and magnesium) nutrition. Trace mineral and vitamin deficiencies are 
common to many beef herds and should also be addressed. In the development of a 
ration for this herd. particular attention should be paid by the nutritionist to the local trace 
mineral and macromineral deficiencies. 

Copper deficiencv: Copper is a trace mineral that is crucial to the health of cattle yet is 
missing from the diet of cattle in many areas of the North America. As copper deticiency 
"'·as suspected clinically and confirmed biochemically in the Tennant herd, the provision 
of a high copper trace mineral supplement. again under the supervision of a beef cattle 
nutritionist, should be a priority year round. This is especially critical considering the 
pre\·alence of endophyte-infested fescue on the Tennanr farm. 
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7.0 CONCLUSION 

There was conclusi\·e e\·idence that the Tennant cattle herd was. and continues to be. 
suffering from four major disease entities, some of which were potentially interrelated: 
endophyte toxicity (fescue mycotoxicosis). pinkeye, malnutrition, and copper deficiency. 
As substantiated by the clinical and laborarory findings, and historical data, these four 
conditions readily account for the chronic herd health problems on the Tennant farm. 

The herd health investigation revealed deficiencies in herd management, including poor 
nutrition, inadequate veterinary care, and lack of fly control. The lack of vaccination and 
internal parasite control programs did not appear to have a substantial impact on this 
rel2-ti\·ely isolated herd. 

Despite an exhausti\·e re\·ie\\' of historical and contemporary herd data. there was no 
c\ idence of toxicity associated with chemical contamination of the environment. 
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Tennant Farm Herd Health ln\estigation Cattle T earn Report 

9.0 GIU.PHS 

Graph I: Individu:J.l Cattle Pbsma Prolactin (April 7, 1999). 

Heparinized blood samples taken from 41 adult cattle during the c:J.ttle 
team's visit to the Tennant farm were analyzed for the endophyte
responsive hormone, prolactin. Graph illustrates the laboratory's 
reference means for endophyte-free ( 171.6 ng/mL) and endophyte
infested ( 105.8 ng/mL) April pasture. The average plasma prolactin 
value for the Tennant herd (110.1 ng/mL) was similar to the 
endophyte-infested reference. These results were highly supportive of 
the diagnosis of endophyte mycotoxicosis in the Tennant herd. 
(Testing laboratory: Dr. Neil Schrick, University of Tennessee) 
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Tenn:~nt F:~rm Herd He:~lth !nvesug:~tion Cattle Team Report 

10.0 FIGURES 

Figure 1: Facef1ies on the head of a calf. 
Facef1y (Musca awzmznalis) infestation. was considered to be a major disease 
problem on the Tennant farm. In addition to the constant harassment by 
flies, this calf had severe bilateral keratoconjunctivitis and appeared to be 
clinically blind on the videotape (photo was taken from Tennant videotape 
#2). 

Figure 2: Facef1ies on the head of a cow. 
This co\v \vas the dam of the calf in figure I. Like her calf. she had severe 
bilateral keratoconjunctivitis. (photo was taken from Tennant videotape #2). 

Figure 3: Left eye of a calf with facef1ies and central corneal opacity. 
Facef1ies are a \·ector for the bacterial agents of pinkeye 
(keratoconjunctivitis) such as Moraxella bovis. Central corneal opacities 
may progress to diffuse corneal ulceration and clinical blindness. (photo was 
taken from Tennant \·ideotape #2). 

Figure 4: Delayed shedding of the winter coat on a beef cow. 
The qdeotapes presented multiple cattle with delayed shedding oi winter 
coJts. This is a clinical sign often associated with endophyte toxicity as well 
as nutritional deficiencies. (photo was taken from Tennant videotape =2 l. 

Figure 5: A.lopecia and erythema above the coronary band (coronitis). 
This lesion \\as present in several cattle in the videotapes. It is a common 
~igr. of endophyte toxicity and is generally refened to a~ .. fescue ioot ... 
(photo ,. 1s t:J.ken from Tennant \·ideotape #2 ). 

Figure 6: :\lopecia and erythema abo\·e the coronary band (coronitis l. 
This example of ·"fescue foot .. is similar to that presented in figure 5. 1 photo 
\\·as taken from Tennant videotape #2). 

Figure 7: Three cattle standing in the creek . 
. J.. unusual predilection for standing in \vater was described for the Tennant 
cattle in the summer. This behavior is known to be associated with 
endophyte toxicity as it provides some relief for both coronitis (''fescue 
foot .. l and hyperthermia ("summer fescue''). fphoto was taken from Tennant 
\"ideow.pe #2 ). 

FigureS: Two cattle standing in a puddle. 
As described for ftgure 7, standing in water provides some clinical relief to 
cattle with coronitis. Although non-specific, a predilection for this behavior 
is associated with "fescue foot". (photo was taken from Tennant videotape 
#2). 

31 
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Tennant Farm Herd Health Investigation 

11.0 TABLES 

Table I: Review of Tennant Farm Videotapes 

Table 2: Individual Animal Data: Clinical Signs 

Canle Team Repon 

Table 3: Individual Animal Data: Hematology (erythron, platelets) 

Table 4: Individual Animal Data: Hematology (leukon), and Special Chemistry 

Table 5: Individual Animal Data: Clinical Chemistry 

Table 6: Individual Animal Data: Serology and Fecal Exam 

Table 7: Tennant Farm Grain and Hay: Nutritional Analysis 

(' 0 0 .~, ._' ·: 

DUP 277 



Te:1nant Farm Herd Health Investigation Cattle Team Report 

Table 1: Review of Tennant Farm Videotapes 

Tape #1 (cases 1- 18): Tennant Farm: New England, Wood Co., WVa-
J & F b 1997 anuary e ruary, ... 

I 
Subject Presentation Diagnosis/Comment 

Tt 

Animal(s) 
1 Cow, Hereford . neck: alopecia, scaling, . probable lice, . described as "humped- . "humped-up" difficult to appreciate 

up'', on tape. . (snowing) 
2 Cow, Hereford . corneal opacity, . corneal scar, probably secondary to . (snowing) pinkeye. 
3 1 2 black bulls . possible discoloration . not clear from tape. 

I 
of hair (not clear), . (snowing) 

4 Cow, Hereford 
I : 

thin. . very thin, probably due to 
described as poor teeth, decreased food consumption and . (sno\vin e:) mastication problem, although teeth 

not seen on video, . age unknown; cause of possible 
teeth problem unknown. 

5 Cow. Hereford . possible hunched back . not clear from tape. 
(not clear). 

I . (Snowing) 
6 j Cow(tanl . alopecia. tail switch, . tail hair loss differential diagnosis 

I . rsnowing) would include mechanical, lice. I fescue toxicosis, and selenium I 
toxicosis. 

7 Cow . alopecia. tail switch, . tail hair loss differential diagnosis . (snowing) would include mechanical, lice, 
fescue toxicosis. and selenium I toxicosis. 

8 C:llf. bl.:1d: . dead (dated 219197) in . hooves a little longer than normaL 
snow, but not unusual, . overgrown hooves, . "cold cataracts" (post mortem). . bilateral lens opacities, . teeth normal, . black/brown teeth, . fecal mucous normal for stagnant . mucous on feces, feces in rectum, 

• necropsy: no other . necropsy: lack of fat; serous 
lesions, atrophy of fat: emaciation, . stated: had diarrhea probablv due to starvation. 

Table I: Review of Tennant Farm Videotapes DUP 278 
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Tennant Farm Herd Health Investigation Cattle Team Report 

Table 1 (continued): Review of Tennant Farm Videotapes 

Tape #1 (cases I- 18): Tennant Farm: New England, Wood Co., WVa-
1 & F b 1997 anuary e ruary, 

# 
I 

Subject Presentation Diagnosis/Comment 
Animal(s) 

9 Calf, . neck: alopecia, . probable lice, 
blackJwhite . diarrhea, . cause of diarrhea unknown, 
face . lens or corneal . probable corneal scar (hard to tell). 

I oQ_acities 
10 Cow, Hereford . thin, . corneal opacity probably secondary . corneal opacity, to pinkeye, . above hooves: alopecia • differential diagnosis of hoof 

and hyperemia, lesions include mechanical . diarrhea dermatitis, fescue toxicosis. and 
moist dermatitis due to unknown 

; . cause of diarrhea and thinning I 
I ' unknown. I 

11 I Cow. black I· neck: alopecia . probable lice. 
I 

121 Co". red ! . neck: alopecia I . probable lice. 

13 1 CO\\. red . slobbering. losing cud . slobbering/urinating differential 
(on ground). diagnosis includes hardware and . urinating . cholinesterase inhibition (less . tail switch alopecia likely due to indi\'idual cow 

affected), . alopecia differential diagnosis 
includes mechanical. lice. and 
fescue or selenium toxicosis. 

1-t I CO\\. red . neck: alopecia, . neck: probable lice. 
I 
I . tail switch: short hair . tail hair differential diagnosis 

includes mechanical, lice. and 
fescue or selenium toxicosis. 

151 Cow. red ,. neck: alopecia . probable lice. 

16 Cow. red . odd chewing behavior . not clear from tape. 

17 Cow. Hereford . possible hunched back . not clear from tape; differential 
diagnosis includes hardware 
disease (traumatic 
reticulopericardi tis). 

Table I: Re\ iew of Tennant Farm Videotapes OUP 279 



Tennant Farm Herd Health Jn\'estigation Cattle Team Report 

Table 1 (continued): Review of Tennant Farm Videotapes 

Tape #I (cases 1- 18): Tennant Farm: New England, Wood Co., WVa-
1 & F b 1997 anuary e ruary, .. 

I 
Subject 

I 
Presentation 

I 
Diagnosis/Comment '"" 

Animal(s) 
18 Cow, red . dead in barn, . (is this the 9-year-old cow 

(same as #13) . corneal opacity, submitted to Michigan?), . necropsy: no other . corneal opacity may be postmortem 
lesions artifact, . necropsy: serous atrophy of fat, . noted: normal postmortem changes 

include moderate to severe 
autolysis, pseudomelanosis of 
intestines, interlobular emphysema 
(agonal), . also noted: normal front teeth . large gallbladder suggests period of 

I 
anorexia, 

I . cause of death unknown . 
I I I 

Table l: Revie\\ of Tennant Farm Videotapes 39 
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Tennant Farm Herd Health Investigation Cattle Team Repon 

Table 1 (continued): Review of Tennant Farm Videotapes 

Tape #2 (cases 19- 60): Dry Run Harris PC. Wood Co. - Off North Fork of 
L C k N E I d WVA ee ree 

' 
ew ng.an ' ' 

# 
I 

Subject I Presentation Diagnosis/Comments 
Animal(s) 

19 Calves, . corneal opacities of . fly problem with secondary 
multiple varying severity; some pinkeye, 

with exudate and/or . hair coat shedding and coloring 
blepharospasm, probably due to a nutritional . fly problem (summer), problem. 

I 
. some with poorly 

I I 
shedded and/or light-
colored coats 

20 j Fish(sucker?) . dead . incidental death: no diagnosis 
possible. 

21 I Small mammal ,. skeleton . incidental death: no diagnosis 
(raccoon?) possible. 

22 I Cow I • corneal opacity . corneal scar secondary to pinkeye. 
I I 

I 

23 Calf . corneal opacities, . corneal scar secondary to pinkeye, . possible head tilt (not . head tilt not clear on tape. 
clear) 

24 I Calf 
I : 

corneal opacities. I• corneal scar secondary to pinkeye. 
flies ,- I Calf 

I : 
dead ( -1 month-old). . cause of death unknown. -:> 
corneal opacity. . .:orneal scar secondary to pinkeye. 

I (burnin2: carcass) 
26 I Snake I . dead . incidental death: no diagnosis 

I possible. 
27 I Calf I • corneal opacities, . fly problem with secondary 

I • flv problem Qinkeve. 
28 I Fish 

I• dead . incidental death: no diagnosis 
I possible. 

29 Calf . corneal opacity . corneal scar secondary to pinkeye .. 

30 Calf ,. corneal opacity . corneal scar secondary to pinkeye. 

OUP 281 
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Tennant Farm Herd Health Investigation Cattle Team Report 

Table 1 (continued): Review of Tennant Farm Videotapes 

Tape #2 (cases I 9- 60): Dry Run Harris PC. Wood Co.- Off North Fork of 
Lee Creek, New England, WV A 

~ 

I 
Subject Presentation Diagnosis/Comments fr 

Animal(s) 
31 Cow . dead, . cause of diarrhea, emaciation and . worn incisors, death unknown, . diarrhea, . worn incisors may be age or feed . emaciated, sunken eyes related, 

(dehydrated?), serous • lung emphysema was agonal and 
atrophy of fat (heart), insignificant . 

I • agonal lung 
emphvsema 

32 I Crow . dead . incidental death: no diagnosis 
possible. 

33 · Crow I . dead !• incidental death: no diagnosis I _Qossible. 
3~ i Ca]\·es. ,. corneal opacity . corneal scar secondary to pinkeye. 

i multiple 
35 i CO\\' I • corneal opacity. . corneal scar secondary to pinkeye, 

j· thin . diagnosis of the cause of thin 
condition not_Qossible. 

36 1 Fish I • dying . incidental death: no diagnosis 
I I possible. ' 

37 i Crayfish I o dead ,. incidental death: no diagnosis I 

i I 

possit' ~. I 
I 

38 i Salamander I • dead • incidental death: no diagnosis I I possible. I 

39 \Toad ,. dead . incidental death: no diagnosis 
I possible. 

~0 I :\ewborn calf 
I : 

contracted tendons. . difficult to evaluate from tape; may I bi!Z hocks be con!Zenital contracted tendons. I 

~1 1 Deer . dead . incidental death: no diagnosis 
! possible. 

42 I Cow . dead (rotten) • no diagnosis possible. 
; 

43 I Deer . rotten carcass . incidental death: no diagnosis 
possible. 

44 I Deer . bones . incidental death: no diagnosis 
_Qossible. 

Table I: Re,iew of Tennant Farm Videotapes 
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Te11nant Farm Herd Health Investigation Cattle Team Report 

Table 1 (continued): Review of Tennant Farm Videotapes 

Tape #2 (cases 19- 60): Dry Run Harris PC. Wood Co.- Off North Fork of 
Lee Creek New En a land WV A ' •e ' .. 

I 
Subject 

I 
Presentation Diagnosis/Comments 'IT 

Animal(s) 
45 Cow . panting; increased . differental diagnosis includes 

respiration hypenherrnia due to summer fescue 
toxicosis, . diagnosis uncertain . 

46 I Cow ,. diarrhea • cause of diarrhea unknown. 

47 I Raccoon ,. skull . incidental death: no diagnosis 
possible. 

48 / Deer I· skeleton . incidental death: no diagnosis 
I possible. 

49 Deer ! • dead (fresh). • death possibly due to epizootic 

! . bloody nose hemorrhagic disease of deer 
(EHD). 

50 I R.:~bbit i • dead . incidental death: no diagnosis 
I 

j_J_OSSibJe. I 

51 1 Turkey I o de.:~d . incidental death: no diagnosis I I I j)_OSSible. 
52 j Hawk ! • dead ,. incidental death: no diagnosis 

' possible. i 

53 j Fish ' . de.:~d . incidental death: no diagnosis 
! i possible. 

54 i Cow I • lumpy udder i• uncle:1r from videotape. 
I I 

55 I Cows. multiple I· above hooves: alopecia, . differential diagnosis includes 
possibly erythema. mechanical dermatitis. fescue 

I I o\·ergrown hooves toxicosis, and moist dermatitis due I. 
I to unknown. . hoof length not significant. 

56 1 Bull, cows. I corneal opacities, corneal scar secondary to pinkeye. . . 
multiple . alopecia and erythema . hoof differential diagnosis includes 

above hooves mechanical dermatitis, fescue 
toxicosis, and moist dermatitis due 
to unknown. 

57 I Cov . .: I • lumpy udder . unclear from videotape. 

Table I: Rev1ew of Tennant Farm Videotapes 
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Table 1 (continued): Review of Tennant Farm Videotapes 

Tape #2 (cases 19- 60): Dry Run Harris PC. Wood Co. - Off North Fork of 
Lee Creek, New Emdand, WV A 

# I Subject 
I 

Presentation Diagnosis/Comments I Animal(s) I 

58 ! Cows, multiple . above hooves: alopecia, . hoof differential diagnosis includes 
possibly erythema. mechanical dermatitis, fescue . poor shedding of coat toxicosis, and moist dermatitis due 
in some animals to unknown, 

• poor hair coat shedding suggests 
nutritional problem or fescue 

' mvcotoxicosis. 
59 : Cow (tan) I . unusual gait . lame due to unknown cause. ! 
60 i Cows. heifers. . thin. . definitive diagnosis not possible 

j multiple . de!Jyed shedding from tape - probably a nutritional 
deficiencv. 

I I 
:"ot~ Thts table:: c::x.:ludc::5 m:Jn: ot the:: cltntcal s1gns and pathologtcal cond1t1ons that were prop0sed by the:: 
~·idc::otapc::s · n::Jrr::Jror but were:: cons1dc::red by the cattle tc::am to be inaccurate. For example::. the teJ.m did not 
J.giee '.\ tth the:: nJ.rrJ.t0r" s assc::r:tcn thJ.t blackened teeth or patchy melanosis were abnormal. A Is,• numerous 
spe;:·~!:lt:le ~t~mments rc::gJ.rding normal organs. durinf the:: dissections shown in the:: videotapc::s. 11erc:: not 
inclu.id tn th1s tJ.bk. 

Table:: I: Re1·1ew ofT c::nnant Farm Videotapes 
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Tennant Farm Herd Health Investigation 
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Individual Animal Data: Cattle from Tcnnanf Farm (Washinglon, West Virginia) 

...... ·-··--·· ---···-------------·-1 -. l 
.. -··.-- .............. ··--···- -- ----------- ------·-·---··-·----1--_:_-'-1 

Callie examinations conducted on April?, 1999. Age determined hy Ieeth examination (Dr. Moisan); Pregnancy Slalus delermined by rectal palpation (Dr. Munson); Girth measured by rape (Dr. Hahct:ker); ncs assigned hy Drs. Moisan and Munson; Clinical Signs identified by Callie ream (Drs. Davis-Heller, Habecker, Moisan, Munson, Poppenga, Sykes); Photos taken hy Dr. Sykes. 
Cow #22: Gross diagnosis (no hisroi~X) of s~~~~-~~-~i~!l:_ epi~!_<:r!l~a! -~'!~~!~i~~~~-~y~~~ {~!cl~~~~!l_'!.!_l~~i_on of !1.9.2! .. .. _.-_ .. _ .. _-_,-''-. -------------' 
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Indivichml Animal Da1a: Callie from Tennant Farm (Washington, West Virgini:t) 

0 hours before hematology was run on an Abbott Cell-Dyne 3500. 

,-, 

1 

Blood coll<el<d by jugular vcn;punclu<e during ,,..,; • .,;on wh;lc collie <esl<a;ned ;n a head-hold dcv;ce. 
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Individual Animal Data: Cattle from Tennant Farm (Washin~ton, West Viq~inia) 

Blood collected by jugular venipuncture during examination while caule restrained in a head-hold device. Blood refrigerated for approximately 36 hours before hematology was run on an Abbott Cell-Dyne 3500. WBC (WIC values) considered valid; WBC differential (neutrophils, lymphocytes, monocytes, eosinophils, bnsophils) considered invalid due to 36-hour storage of blood. 
Hematology reference values are for callle (New Bolton Center), but not from the Cell-Dyne 3500. 
Selenium values ofO.OSO ppm are considered marginal; below 0.050 ppm arc selenium deficient. 
Prolactin (heparin tubes)(Dr. N. Schrick, Univ. of Tenn., Dept. An. Sci.). Ref. means: April non-fescue { 171.6) and ergotamine tartrate { 105.8 ng/ml). Cu =copper; Se-AA = selenium. (New Bolton Center) 
Peps= serum pepsinogen; odu =optical density units (Texas Veterinary Diagnostic Laboratory, College Station, TX) Fecal exam: c = coccidia oocysts; s =strongyle eggs; 1 = Monezia taeewor~gg~) = rare; (f)= few; {m) =moderate. (New Bolton Ce 
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Individual Anim:1l Data: CaHic from Tennant Farm (Washington, West Virginia) 

,......, Blood collected by jugular venipuncture during examination while cattle restrained in a head-hold device. Dlood refrigerated for approximately 36 hours ~ before serum chemistry was run on a Kodak Ektachem . 
. ::_;: Cattle were coralled for several hours on a warm day, without water, he fore blood samples were collected. ~ Reference values are for cattle (New Holton Center, -~~ak ~~~ch~_!~)2~~~~ fn~-~J~~~!!_{puncan a~d Prass_e'------------------1 ;v 
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Individual Animal Oata: Cattle from Tennant Farm (Washington, West Virginia) 

BLV = bovine leukemia virus antibody 
Johne's =Mycobacterium paratuberculosis antibody (technique has a I% false positive error rate) Brucella = Brucella abortus antibody · 
Lepto =antibody to Leptospira spp. (L pomona, L icterohemorrlwgiae, L lwrdjo, L grippotyp/wsa, L cmricola) . BLV, Johne's, Brucella, and Lepto assays conducred by the Animal Diagnostic Lahoralory, Penn. Srare Univ., Univcrsiry Park, PA. EHD = 2 of 12 tested cattle were "posirive" fo!~HD=.ry.re 2_(Aibc~!_:l ~l_r:~!!•);_(!.:_c_x~"-~~.!.~i-~:!~Y_Di!Jg_n~~l~ La~~l!atory, College Stalion, 
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Tennant Farm Herd Health Investigation 

Tennant Farm (Washin~lon, w,~sl Vir~inia): (;rain and flay Analysis 

7.R4 
---------------------- 1.90 I 2.2o 
Adj. Cmde Protein % -5.55-T-----~:~f---
Acid Detergent Fiber % 40.44 _I 46.84 

47.67 

40 f-- 0.46 I I 0.95 
9-10 1 o.t2-ll 0.30 l 
0.02 __ j __ Q_:92 --l=l _____ <2:37 ___ · 

!"---R=-~i! ---t -~~tl--:~ u --~-]~ 

1.07 

0.34 
0.14 
0.67 

7 
206 ~ 239 305 

---~~-~= _______ :3_?~-=-1= : ....... .?..?..= 
43 .1 50 I 39 

I I I 
---t--·-----

Nitrate Ion % 0.00 I 0.00 
Selenium lllllll 
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Tennant Farm Herd Health Investigation Cattle Team Report 

12.0 APPENDICES 

Appendix A: Abbreviated Curriculum Vitae of Cattle Team Members 

Appendix B: Diagnostic Pathology Reports 

Ohio Department of Agriculture: #4977-97 

Michigan Animal Health Diagnostic Laboratory: # 1792571 

Cniversity of Pennsylvania Laboratory of Large Animal Pathology 
and Toxicology: #UP9902702, #9901437 

Appendix C: Dry Run Safety Plan 

Appendix D: Figures 1-42 : Photographs of the 42 adult cattle; 

Figures 43-66 : Miscellaneous photographs of the Tennant Farm 
and cattle 

.--\ppendix E: Herd Health History (April 8, 1999 interview) 

Appendix F: Diet Analysis: Computer Software Modelling 
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Tennant Farm Herd Health In\·estigation Cattle Team Report 

Appendix A: Abbreviated Curriculum Vitae of the Cattle Team Members 

Name: 
Degrees. 

Certifications: 
Employment: 

Education: 

Aftiliations: 

I\' arne: 
Degrees. 

Certifications: 
Employment: 

EducatiOn: 

. .l..ffiiJatJons: 

Degrees. 
C :!rufic:ltlon;;: 
Emplo~ ment: 

EJuc.:ltlon: 

Aftiliations: 

Dr. Perrv L. Habecker 

VMD. Diplomate ACVP 
Chief. Large Animal Pathology. Laboratory of Pathology and Toxicolog~·. l'niv. 

of Penn. School of Veterinary Medicine, New Bolton Center. Kennett Square, 
PA. 

Juniata College (BS. I 972- I 976) 
Uni\'ersity of Pennsylvania. School of Veterinary Medicine (VMD !969-1973 l 
Cni H:rsity of Pennsylvania. School of Veterinary Med!cine (resident. 1989-1992) 

American College of Veterinary Pathologists 
Penns~hania Veterinary Medical Association 
American Association of Veterinarv Laboratory Dia£nosticians 

Dr. Lisa Davis-Heller 

D\':-.1 
Pri\at:! Practitioner. St. ~lary's Veterinary Clinic. St. :-.1ary's. \\'\'. 
Oh10 State Uni\ersity 
Ohio State Uni\'ersity. College of Veterinary Medicine (DVM. 1979·1983 1 
Amen.::an Veterinary Medical Association 
Ohio \'eterinary Medical Association 
\\.es; \'irginia Veterinary :-.!edical Association 
International Veterinary Acupuncture Society 
Holistic Veterinarv Societ\ 

Dr. Peter G. Moisan 
D\':'-.1. Diplomate ACVP .. D1plomate ABVP (food animal specialist: beer' cattle 

specialistl 
\'eterinary Pathologist and F1eld ln\'eSttgator, Rollins Animal Disease D1agnosuc 

Laboratory. North Carolina Department of Agriculture. Raleigh. 1\'C. 
Cle\eland State Community College (AS. 1974) 
East Tennessee State Uni\·ersity (BS. Microbiology. 1975) 
East Tennessee State University (MS. Microbiology. 1978) 
L1m\'ersny of Tennessee. College of Veterinary r..tedicine (DVM. 1981 J 
Michigan State University (Resident, Veterinary Pathology, 1995) 
Kansas State University (Research. Veterinary Pathology, !995-1998 
American Board of Veterinary Practitioners 
American College of Veterinary Pathologists 
American Association of Bo\'ine Practitioners 
American Association of Swine Practitioners 
Academy of Veterinary Consultants 
American Veterinary Medical Association 
American Association of VeterinarY Laboratorv Diae:nosticians 
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bee: Andrew Hartten 
Rob Pinchot 
Sharron Laas 
J.RLittle 
~D.Ramsey 
D.D.Jackson 
J.M.Migliore 
R.Baneijee 
RJZipfel 
AJ.Playtis 
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ANDREA. V. MALINOWSKI, ESQ. Senior Counsel · 
DuPont Legal. Room D-7078 
I 007 Market Street 
Wilmington. DE 19898 
Phone: (302)774-6443 
Fax: (302) 774-4812 

January 12, 2000 

VIA FAX (cover letter only) [413-448-6553] VIA OVERNIGHT MAIL (with attachments) 

Douglas Johns, Esquire 
Legal 
General Electric Plastics 
One Plastics Avenue 
Pittsfield, MA 01201 

Dear Mr. Johns: 

This letter is further to our conversation of last week and more specifically in reply to items 1-3 ofMr. Dale Van De Velde's January 5, 2000 e-mail to Bob Ritchey of DuPont concerning FC-143 (also referred to as C-8 or ammonium perfluorooctanoate). 
Item 1: TSCA S(e) Decision 

Regarding item 1, DuPont did not submit a TSCA S(e) notification to EPA concerning the presence ofFC-143 in environmental media. The S(e)-reportability ofthe presence ofFC-143 in environmental media was reviewed within DuPont and determined to not be reportable. The reasons for that decision are as follows: 

• The toxicology ofFC-143 has been reported to EPA by both DuPont and 3M in numerous TSCA 8(e) submissions. I faxed to you last week a copy of the latest TSCA S(e) submission, dated November 19, 1999 and made by 3M. Other submissions were made both before and during the TSCA 8( e) Compliance Audit Program. 

• The discharge ofFC-143 into the Ohio River has been reported to EPA Region ill and the West Vtrginia Division of Water Resources (WVDWR). For example, in a June 9, 1981 Ietter(attached Document 1) to the WVDWR (copy to EPA Region Ill), it is stated that FC-143 is present in outfall 005 (permit WV0001279) in a concentration of about 0.1 mg!L. Outfall 005 discharges into the Ohio River. Note it 

0 {1.,.., ,. ···: "'l v~_)t ...... ;. .. --
E. I. du Pan1 de Nemours and Camoany 
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·. 
General Electric Plastics - 2- January 12, 2000 

was later determined that the defects observed in the study referenced in this letter 
were not caused by FC-143. 

• The presence ofFC-143 in the aquifer underlying the Washington Works site has been reported to EPA Region ill and the WVDWR. For example, attached 
Document 2 is an excerpt from WaShington Works' Solid Waste Manageme~t Unit Survey submission made in 1985 to EPA Region ill (copy to the WVDWR). In 
section B-4, paragraph entitled ''Releases, Spills, etc.", it is stated that FC-143 has 
been detected in the aquifer at ppb levels. 

• The presence ofFC-143 in the Lubeck public supply wells in ppb levels has been 
reported to EPA Region ill and the West Virginia Departinent ofNatural Resources (WVDNR). For example, attached Document 3 is an excerpt from Washington 
Works' Verification Investigation Work Plan (VI) report submitted hl1990 to EPA 
Region ill (copy to WVDNR and the West V~rginia Pollution Control Division). On page numbered 18 of the VI, it is stated that the Lubeck public supply wells have 
detectable levels (ppb) of ammonium perfluorooctanoate (also called C-8). 

Based upon the above correspondences, it was determined that the EPA 
Administrator had knowledge of the presence ofFC-143 in various environmental media, both at the plant site and outside the boundary of the plant site. 

In addition, as you know, EPA guidance on the criteria for environmental TSCA 8(e) reporting is vague, uncertain, and currently (for the past several years) being 
rewritten. In its last Notice of Clarification on TSCA 8(e) reporting criteria (58 FedReg 37735; July 13, 1993), EPA stated that 

"With regard to non-emergency environmental contamination information, EPA 
interprets section 8(e) to require reporting of information that provides evidence 
of widespread environmental distribution of a chemical substance or mixture, and 
which because of the extent, pattern, and amount of the contamination seriously 
threatens or may seriously threaten: (1) Humans with cancer, birth defects, 
mutation, death or serious or prolonged incapacitation . . . 0r (2) non-human 
organisms with large-scale or ecologically significant population destruction. 
Thus, the mere presence of a chemical substance in an environmental media, 
absent some other relevant information as noted above, would not trigger 
reporting under section 8(e)." 

At the levels FC-143 is present in environmental media, DuPont concludes that FC-143 does not pose the threat or potential threat described above. 

In making the decision on 8(e) reportability, DuPont recognized that the guidance on 8(e) environmental reporting was in flux and it was decided that this decision would be reviewed again once EPA issues the new environmental guidance. 

EID089384 



·. 
General Electric Plastics -3- January 12, 2000 

Items 2 and 3: Correspondences to the Town and Test Data on Town Wells 

We have located the following correspondences about FC-143 to the town (Lubeck) and test data on the town wells: 

•· June 13, 1989 letter (attached Document 4) to the Lubeck Public Service Division (LPSD) in which it is stated on page 2 of the cover letter that FC-143 was detected in LPSD water taps in concentrations ranging from 1.0 to 2.2 ppb. We are not aware of any written response to this letter from the LPSD. Note that DuPont subsequently purchased these wells and that the LPSD now draws its drinking water from different wells, samples of which have also been tested by DuPont (see next bullet). 

• March 23, 1992 letter (attached Document 5) to the LPSD providing results of analyses performed on samples taken from three ofthe new LPSD wells. Results ranged from 0.09JX ppb to 0.4 ppb. Note that IX means estimate. We are not aware of any written response to this letter from the LPSD. 

Follow-up 

If you need any additional information or further clarification, please do not hesitate to contact me. IfGE should decide to submit an 8(e) notification, we would appreciate receiving a copy of it. 

Attachments 

cc: Steve Austin [Fax: 413-448-6590] 
GE Plastics 
One Plastics A venue 
Pittsfield, Mass 01201 

Very truly yours, 

Andrea V. Malinowski 

Dale Van De Velde [Fax: 304-863-7128] 
Manager, Envirorunental Programs 
General Electric Company, Plastics Mfg. Div. 
P.O. Box 68 
Washington, WV 26181 

Robert Ritchey, DuPont Washington Works 
Bernard Reilly, DuPont Legal, Wilmington, DE 

EID089385 
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K.ath .. rine E. Reed, Ph.D. 
Executive Director 

JM Environmental Technology 
and Safety Services 

900 Bush Avenue 
Building 42-2E-26 
PO Box 33331 
Sc Paul. MN SSI33-3331 
651 778 4331 

~ f HQ -1199-lcts, 

3IVI 
.. .. ., 

"""'·..,.·· ··~- .. _... '--:· 

.... ·"- ~- --~J..: . .; 
November 19, 1999 

CERTIFIED MAll.. 

Document Processing Center (7 407) 
(Attn: Section 8(e) Coordinator) 
Office ofToxic Substances 
US EPA 
401 M Street, SW 
Washington, DC 20:460 

~. 

""' ... .. ...) .-~: . . 
i . • 

. . 
_._..~ .. 

Re: TSCA S(e) SUBSTANTIAL RlSK NOTICE ON: 
Ammonium Perfluorooctanoate CAS# 3825-26-1 

Dear Sir: 

-· 

3M has recently completed a review of the draft report on a 6-month primate feeding 
study performed with ammonium perfluorooctanoate (PFOA) by Covance Laboratories, 
Madison, Wisconsin. Male cynomologus monkeys were given daily doses by intragastric 
capsule deposition of.O (n=6), 3 (n=4), 10 (n=:6) and 30 (n=6) mglkg ammonium 
perfluorooctanoate. Significant illness occurred in the 30 mglkg dose group within 
several weeks. Dosing was stopped while the animals recovered Dosing was resumed at 
20 mglkg. At the end of the six month dosing period, two animals in the control, mid 
and high dose groups were allowed to recover for 90 days. One high dose animal was 
sacrificed in moribund condition on day 29. This animal suffered hepatic lesions which 
are felt to be compound-related. Other high dose animals also exhibited liver toxicity. 

The following. fmdings are being reported by 3M under TSCA 8(e): 

Significant increased liver-to-body weight ratios were observed in all dose groups. 
There was no corresponding adverse pathology in the two lowest dose groups 
(3 mg/kglday, 10 mglkglday) at terminal sacrifice. Liver weight increases were 
reversed after a 90 day recovery period. 

Preliminary analytical results indicate the serum levels of PFOA for these two lower 
dose groups are similar to those found among the highest PFOA serum levels 
observed in a small number of 3M Cottage Grove chemical production employees. 
Workplace medical surveillance activities have been conducted at 3M since the 
1970's. Employees' fluorochemicallevels, whether measured as total organic 
fluorine or as PFOA, have not been associated with clinical hepatic toxicity. 
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Document Processing Center (7 407) 
(Attn: Section 8(e) Coordinator) 
Office ofToxic Substances 
US EPA 
Page No.2 
November 19, 1999 

In addition, one low dose (3 mglk.g!day) test animal was sacrificed in moribund 
condition on study day 139. An independent pathology review of this case did not 
reveal a specific cause of morbidity. The effects observed in this animal were not 
consistent with the significant hepatoxicity observed at the high dose and may not be 
compound-related. There were no effects, other than increased liver weight, in the 
remaining three animals tested at the low dose. 

This chemical is produced by 3M and is used by industrial customers as a process aid. 
3M has and will continue to conduct medical monitoring of its chemical production 

workers and to reduce potential for worker exposure. 

A copy of the final study report will be sent to the EPA when received. 

Please contact Dr. William Weppner, 651-733-6374, for further information. 

Sincerely, 

~~~.~ 
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Dear Gerry, 

As discussed on April 13 by phone, EPA needs to review complete copies of final 
reports and any other relevant information in your possession or control on 
carboxylated and sulfonated perfluorochemicals, with initial focus on PFOA 
(perfluoro octanoic acid). The requested information includes health effects 
studies (including pharmacokinetics), environmental effects studies, 
environmental fate studies and information, and human and environmental exposure 
studies and information, including monitoring. If final reports are not 
available, we request that you clarify the status of any ongoing studies with 
regard to projected completion date and provide us with the latest and most 
complete version of any preliminary reports in your possession or control. 

We request that you provide us with the above information on PFOA by May 26, 
2000. Regarding the sulfonated perfluorochemicals, our initial interest is 
focused on perfluorooctyl sulfonic acid (PFOS) and we request tLat you provide 
the above information on PFOS by April 28, 2000. 

If you have any of the above information on other carboxylated or sulfonated 
perfluorochemicals, we request that, by April 28, 2000, you initially identify 
the chemicals to allow us to confirm our interest, and then provide the 
requested information in your possession or control on other sulfonated 
perfluorochemicals by May 19, 2000 and on other carboxylated perfluorochemicals 
by a week later, May 26, 2000. The information on these additional chemicals can 
most usefully be provided in chemical specific increments as they are completed, 
with completion of the full submissions by the dates requested. 

A few points of clarification regarding this request: 

>duPont need not resubmit copies of studies already provided to EPA (e.g., under 
TSCA §8(e), as FYis, under FIFRA) although we do request that you provide a 
comprehensive bibliography of the studies already submitted so we can check this 
against our holdings. 

>copies of acute systemic toxicity studies can be limited to the key or critical 
studies as described in the Data Adequacy and robust summary quidance developed 
for the HPV Challenge Program. Under this approach all studies will be cited in 
a bibliographic listing although full copies can be limited to studies which (1) 
serve to identify lowest (i.e., most toxic) lethal dose values by different 
routes or (2) report observed effects which differ from those seen in studies 
(using the same route) submitted under (1). 

>skin and eye irritation studies can be handled in a manner consistent with that 
outlined for acute systemic toxicity (i.e., submit copies of the key or critical 
studies which serve to set out the irritation potential of the chemical and 
other irritation studies which show effects which differ from those reported in 
submitted studies). 

>the initial request is generally limited to studies conducted during or after 
1976. For studies conducted prior to 1976, we ask for a bibliography listing 
all studies and for full copies of studies in the following endpoint areas: 
genetic toxicity; subchronic toxicity; reproductive uaxicity; developmental 
toxicity; immunotoxicity; uptake/metabolism; chronic toxicity/carcinogenicity; 
neurotoxicity. 

>regarding exposure information, we are most interested in receiving information 
and data of the types found in the Use and Exposure Information Profile (UEIP; 
the UEIP has been used to support SIDS assessments in the US) and information on 
results of exposure or monitoring studies (human and environmental), including 
full copies of studies where available and including details on procedures and 
methods used for sampling and analysis. We are also interested in studies 
relating to the ultimate environmental fate and distribution of these chemicals. 

' '· l 
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In order to maintain the integrity of your submissions, please submit all 

information on a given chemical as a separate "For Your Information" (FYI) 

submission. You may also submit the information as supplements to any prior 

submissions by your company under TSCA §8(e) relating to these chemicals. ~ 

always, any CBI must be submitted in accordance with applicable procedures. If 

you have any questions with regard to the submission procedures, or you wish to 

work out the arrangements in advance, please contact Terry O?Bryan 

(202-260-3483). 

If you have any general questions regarding this request, please contact me by 

email or phone (202-260-3749). I thank you in advance for your cooperation. 

Charles M. Auer, Director 
Chemical Control Division 
Office of Pollution Prevention and Toxics/OPPTS/EPA 

\ 
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H David Ramsey 
05/1912000 12:42 PM 

To: John L GranquisUAEJDuPont@DuPont, Robert L Ritchey/CUOuPont@DuPont, Lynwood K 
lreland/CL/OuPont@DuPont, John E Auger/AE!OuPont@DuPont, John M Migliore/AE!OuPont@DuPont, Robbin Banerjee/AEIDuPont@DuPont, Dawn 0 Jackson/CUOuPont@OuPont, Anthony J 
Playtis/CUOuPont@DuPont, Roger J ZipfeVAEJDuPont@OuPont, Oscar T Garza/AEJDuPont@DuPont 

cc: 
Subject: EPA Side of PFOS Story- NY Times 

Forwarded by H David Ramsey/AE/OuPont on C5/19(2(XX) 12:41 PM --------
From: Bernard J Reilly on 05/1912000 06:32AM 
To: Robert F PinchoUOEV/AEIDuPont@OuPont, Michael E McCord/AE!OuPont@OuPont, Richard J 

Angiullo/AE!OuPont@DuPont, John S Sieg/EUR/OuPont@OuPont, H David 
Ramsey/AE/DuPont@DuPont, Paul J BosserUAE!OuPont@DuPont 

cc: 
Subject: EPA Side of PFOS Story - NY Times 

May 19, 2000 

E.P.A. Says It Pressed 3M for Action on Scotchgard Chemical 

By DAVID BARBOZA 
CHICAGO, May 18 - The Environmental Protection Agency said today that it had pressed Minnesota 
Mining and Manufacturing to come up with a solution after the company's own tests had shown that a 
chemical compound used in Scotchgard and an array of household products could pose a risk to human 
health and the environment. 
The E.P.A. account differs from that of 3M, which said on Monday that it had voluntarily decided to stop 
making the chemical used in Scotchgard and many other products by the end of the year because the 
tests showed that the chemical compounds failed to decompose in the environment. Officials of 3M say 
they have no evidence that the chemicals pose a long-term threat to human health. 

While the E.P.A. said it did not see an immediate safety risk for consumers using products now on the 
market, agency officials said that if 3M had not acted they would have taken steps to remove the product 
from the market. The officials said they grew concerned about potential long-term health risks to humans 
after a 3M study showed that the chemical, perfluorooctanyl sulfonate, lingered for years in human blood 
and animal tissue and that high doses were known to kill laboratory rats. 

'"The results raised a number of concerns," said Stephen Johnson, who works in the office of prevention, 
pesticides and toxic substances at the E.P.A. "What it suggests to us is that there are potentially 
long-term consequences. But we don't have evidence it is unsafe now." 

Officials of 3M, however, say they are absolutely confident that their products are safe, and that there 
are no long-term consequences to human health. 

'"This isn't a health issue now, and it won't be a health Issue," said Lany Zobel, the medical director at 
3M., which is based in St. Paul. 

'"To the question of whether this builds up in humans, it would have to be a long time, like hundreds of thousands of years, to be a threat," he said. 

Many scientists have praised 3M's decision to stop production of perfluorooctanyl and related chemicals. 

EID080088 



"The real issue is this stuff accumulates, and if it accumulates in the ecosystem, you have to be wonied 

about that because it could be trouble," said John Doull, a retired professor of clinical toxicology at the 

University of Kansas Medical Center in Kansas City. "No chemical is totally innocuous, and it seems 

inconceivable that anything that accumulates would not eventually become toxic." 

In addition to Scotchgard products, the chemical is used as stain repellant and protective coating on 

textiles. carpets and leather, and in paper packing, snack-food bags, pet- food bags, firefighting foam 

and pesticides. 

The E.P .A. said its decision to press 3M rested on four concerns: the compound is persistent in the 

environment; it appears in wildlife and human tissue around the wortd; it appears in human blood 

samples taken from around the wor1d; and, based on the study of laboratory rats, it has the potential to 

harm humans. 

The E.P .A. said it was first alerted to the study of laboratory rats shortly after it was conducted in 1998. In 

that study, male and female rats were given doses of the chemical and then mated. When a pregnant rat 

continued to get regular doses of about 3.2 milligrams per kilogram of body weight, most of the offspring 

died within four days. 

"With all that information, we finally talked to 3M and said that raises a number of concerns. What are 

you going to do?" said Mr. Johnson at the E.P .A. 

There is still a difference of interpretation, however. Officials of 3M said the doses given to the rats were 

extremely high, but E.P .A. officials said that few other chemicals would have as severe an effect. 

"This is fairty toxic stuff in rats: one E.P.A. official said. "There's clear evidenee it presents a problem in 

rats." 

But 3M said it had not yet determined the cause of death in the rats nor how humans or animals ingested 

the chemicals so that it appeared in tissue or blood samples. 

"That's a very interesting question," Mr. Zobel said. "We can't say how it gets into anybody's blood." 

As a result of that uncertainty, and the persistence of the compound in the environment, 3M said it would 

do away with the chemistry by the end of the year. The company said it negotiated with the E.P .A. but its 

decision was voluntary and there was never a discussion of a recall of the products. 

3M, which is the only company known to make perfluorooctanyl, has been searching for alternatives. But 

in recent weeks, after the E.P .A. asked 3M to come up with a solution, the company decided to 

discontinue using the chemistry behind most of its Scotchgard products, which account for about $300 

million in sales, or less than 2 percent of the company's $16 billion in annual revenue. 

Since the announcement on Monday, the company's shares have gained $1.125, closing at $87.0625 

today. 

3M, which also produces Post-it notes and Scotch tape, will stop supplying the chemical to other 

companies that use it for their products. 

EID080089 
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/ H David Ramsey 
05/1\il/2000 12:46 PM 

To: Dawn D Jackson/CUDuPont@DuPont, Robert L Ritchey/CUDuPont@DuPont, John M Migliore/AEIDuPont@DuPont. Anthony J Playtis/CUDuPont@DuPont, Roger J Zipfei/AEIDuPont@DuPont, Oscar T Gan:a/AE/DuPont@DuPont, Lynwood K lreland/CUDuPont@DuPont, John E Auger/AEIDuPont@DuPont cc: 
Subject EPA and Canada on PFOS and Related Perlluoroalkyls - BNA News Clip 

---------------------- Forwarded by H Dav1d Ramsey/AE/DuPont on 05/19/2000 12:45 PM 

From: Bernard J Reilly on 05/19/2000 06:48AM 
To: Robert F Pinchot/DEV/AEIDuPont@DuPont, John S Sieg/EURIDuPont@DuPont, Paul J Bossert/AE/DuPont@DuPont. H David Ramsey/AEIDuPont@DuPont. Andrea V Malinowski/AEIDuPont@DuPont, Jim E Pesek/AEIOuPont@OuPont, Susan S Mileti/DuPont@DuPont. Robert C Buck/OuPont@DuPont, Richard J Angiullo/AEIDuPont@DuPont. Martha L Rees/AEIDuPont@OuPont@OuPont, John R Bowman/AE!DuPont@DuPont@DuPont, Earf W MacFarfane/AEIOuPont@OuPont, James K Higgins/AEIDuPont@OuPont. Erin Mariani/AEIDuPont@OuPont, Gerald L Kennedy/AEIDuPont@OuPont, Ma~orie W Doyle/AEIOuPont@OuPont, lsidoros J Zanikos/AEIDuPont@DuPont. Hugh J Campbeii_Jr/AEIOuPont@OuPont, Michael S Parr/AEIDuPont@DuPont, Darwin G Wika/AEIDuPont@DuPont cc: 

Subject: EPA and Canada on PFOS and Related Perfluoroalkyls- BNA News Clip 

No. 98 
Friday, May 19, 2000 Page A-14 
ISSN 1521-9402 
News 

Chemical Safety 
EPA Has No Regulatory Plans on PFOS; 
3M Has Major Research, Testing Under Way 

It is too early to know whether regulatory action is needed on a group of chemicals being pulled from the market by 3M, an Environmental Protection Agency official told BNA May 17. 
At the same time, the company has vowed to conduct further health and environmental tests to better understand how pertluorooctanyl sulfonate (PFOS) chemicals, which are used in certain stain-resistant Scotchgard products, persist and move through the environment, even though the company said the chemicals posed no health threat. 

The St. Paul, Minn.-based company announced plans May 16 to phase out a profitable product line that uses PFOS-based chemicals after sending EPA a substantial risk report and boxes of follow-up information. The Toxic Substances Control Act requires submittal to EPA of information about the adverse effects of industrial chemicals (96 DEN A-1, 5/17/00). 

EPA Searches for 'Cousins.' 
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EPA is trying to determine how many discrete PFOS chemicals are being made and how may related "cousin chemicals" are being made, Charles Auer, director of EPA's Chem1cal Control Division in the Office of Pollution Prevention and Taxies, told BNA May 17. The agency is particularly interested in identifying the polymers that are being made with a similar chemistry, he said, although most polymers are not measured in the TSCA reporting and tracking mechanisms. 
Because PFOS is an old product--its production began more than 50 years ago-EPA has not required manufacturers to conduct environmental or health tests on it. However, as one top 3M official said, the company has conducted virtually every toxicity test known on PFOS, and some studies have been done more than once. 

EPA expects to identify "tens of substances" in commerce that may need to be reviewed for possible regulatory controls, Auer said. 

Auer said that while 3M was the predominant manufacturer of PFOS materials, it was not the only company making or handling the substance in the United States. He said data collected periodically by EPA on chemicals made or imported into the United States indicate that there are other companies that at least have the capability of making the materials. The technology used to make the substance-electrochemical fluorination or ECF-is used in other countries, he said. 

Because the technology for making PFOS-related chemicals exists in other countries, U.S. officials will lead a discussion about whether worldwide controls are needed at an upcoming working group meeting of chemical regulators from the Organization for Economic Cooperation and Development, Auer said. 

PFOS are not reported to the annual Toxic Release Inventory, he said. However, 
chemical companies that handle more than 10,000 pounds of the material are required to report production volume and other information to EPA every four years in the "TSCA Inventory Update" of chemicals in commerce, Auer said. 

He also said PFOS chemicals are not among the chemicals currently being looked for in any of the federally funded exposure studies that seek to measure and identify levels chemicals and pesticides in human blood and tissue. 

Some agency staff have described PFOS as "sailing under the agency regulatory radar screen," Auer said. 

"It's too early to know whether a regulation is needed" under TSCA that would require companies to report or control their production, or whether letters to companies 
encouraging action on their part, such as 3M's voluntary withdrawal from the market, 
would address this issue, Auer safd. 

Company's Responsibility 

Top 3M officials interviewed by BNA said the company was undertaking research and testing for the chemical because the company has a responsibility to understand how its products interact with the environment. even after a product's commercial life has ended. Bill Coyne, senior vice president for research and development at 3M, told BNA "the reason we are phasing out this product is that it is not sustainable," even though it has been shown to be safe in dozens of toxicity tests. The fact that minute quantities of this material have been identified in the environment and persist in the environment is reason enough to act. he said. 

--------·-··· 
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3M has turned in several boxes of data on this chemical. and more boxes are expected to arrive shortly, an EPA official said. The information is housed in the TSCA public docket in Washington. The 3M materials are identified as HQ-04-00373 in the TSCA Section 8(e) substantial ris)S and "for your information" reports, the official said. The primary PFOS chem1cal that has been the subject of most of 3M's testing and analysis is potassium perfluorooctane sulfonate (CAS No. 2795-39-3), an EPA official said. 

No Substitutes Yet 

Researchers at 3M have said they are three to five years away from finding a substitute for PFOS in most of its Scotchgard products, Coyne said. He noted that a few Scotchgard products will remain in commerce because they are formulated differently. 
Coyne said that by the end of 2000, production will be halted at both 3M manufacturing sites-one in Alabama, the other in the Netherlands. 

The decision to abandon a $300 million product line without a substitute ready was "not all that hard" once the data showed the presence of PFOS in places where it was not 
expected, he said. 

The company began efforts to reduce releases of the substance when it was discovered in minute quantities in blood from a blood bank two years ago, Katherine Reed, a top 3M scientist, explained. 

3M scientists have developed and refined the laboratory methods that were used to detect the chemical, she said. The methodology, which has good laboratory practices associated with it, will be submitted for publication in a scientific journal soon, she said. 

Canada Welcomes 3M Decision 

OTTAWA-The Canadian government welcomes the decision by 3M to phase out by the end of 2000 the·use of perfluorooctanyl chemistry in some of the company's specialty materials, Environment Minister David Anderson said May 16. 
Perfluorooctanyl chemicals were among the commercial chemicals in the perfluoroalkyl (PFA) class of substances identified in 1999 under the Canadian Environmental 
Protection Act (CEPA) as requiring further review as potential threats to the environment or human health, Anderson said in joint statement with Health Minister Allan Rock. 

The Canadian government learned in March 2000 that the U.S. Environmental Protection Agency was also studying that class of chemicals, the statement said. "In the coming weeks, Health Canada and Environment Canada officials will use the authorities in CEPA to identify all manufacturers ·and importers of the chemicals and gather information on Canadian usage and toxicological information," it said. 

By Peter Menyasz 

Copyright e:l2000 by The Bureau of National Affairs, Inc., Washington D.C. 
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3M Phasing Out Some of its Specialty Materials 

ST PAUL. Minnesota- May 16, 2000- 3M today announced 1t is phasmg out of the perlluorooctanyl chem1stry used to produce certain repellents and surfactant products. 

The affected product lines represent about two percent of 3M's nearly $16 billion in annual sales. These include many Scotchgard products, such as soil, oil and water repellent products; coatings used for oil and grease res1stance on paper packaging; fire-fighting foams; and specialty components for other products. 3M said it plans to substantially phase out production by the end of the year and will work with customers to accomplish a smooth transition "Our decision anticipates increasing attention to the appropriate use and management of pers1stent materials," said Or. Charles Reich. executive vice pres1dent. Specialty Matenal Markets. 'While this chemistry has been used effectively for more than 40 years and our products are safe, our decision to phase out production IS based on our principles of responsible environmental management. • 
'We're reallocating resources to accelerate innovation in more sustainable opportunities and technologies. This decision is not only in the public interest. it's in the best interests of all our constrtuencies ... our employees, customers, communities and investors," Reich said. 

Sophisticated testing capabilities- some developed in only the last few years -show that this persistent compound, like other materials in the environment, can be detected broadly at extremely low levels in the environment and in people. All existing scientific knowledge indicates that the presence of these materials at these very low levels does not pose a human health or environmental risk. 3M expects to meet consensus earnings estimates for the rest ot 2000. This excludes a one-time charge on the order of $200 million, that will be taken sometime this year. 

"Our growth engines are more powerful than ever and we're confident in our ability to continue delivering on expectations," said L.O. DeSimone. chairman and CEO. "Many of our new technology platforms directly address the fastest-growing segments of the new economy such as electronics, telecommunications and flat-panel displays." "1/1/e expect the positive momentum in our financial performance to continue into 2001 with earnings somewhat above current analyst estimates," DeSimone said. 

3M is a leading manufacturer of innovative products for industrial, consumer, trans-portation, safety, health care and other markets, with operations in more than 60 countries wortdwide. The company is well known for its "Pollution Prevention Pays• environmental initiative, and its emission reduction programs including water-based replacement of solvents in manufacturing and replacements for ozone-depleting chlorofluorocarbons (CFCs). 

Forward-Looking Statements Certain portions of this news release that do not relate to historical financial information constitute forward-looking statements. These forward-looking statements are subject to certain risks and uncertainties. Actual future results and trends may differ materially from historical results or those expected depending on a variety of factors. including: (1) worldwide economic conditions: (2) foreign exchange rates and fluctuations in those rates; (3) the timing and acceptance of new product offerings: (4} raw materials, including shortages and increases in the costs of key raw materials: and (5) legal proceedings. 

Scotchgard is a trademark of 3M company. 

From: 
3M Public Relations 
3M Center. Building 225-15·15 
St. Paul, MN 551-44-1000 
Phone: (651) 733-8805 
E-mail: www.3m.com 

[3M Home) [News and Profile) [Press Box] 

Copyright C 1997 3M. All rights reserved. 
Legal Guidelines 

• __ .. _...._ __ .......... -... ....................... _ .. ...........___...... __ ...,... __ _._. ________ , ______ _ 
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Nlr. Charles M. Auer, Director 

RECEIVED 

JUL 0 o 7~rt0 
LEGAL 

U. S. Environmental Protection Agency 
Office of Pollution Prevention & Taxies 
Chemical Control Division 
401 l\II Street, N.W.- Room 403 
Washington, D.C. 20460 

Dear Mr. Auer. 

D uP ant H askefl Laboratory 
for Taxicaioqy and Industrial Medicine 
8ktcn Road, P.O. Box SO 
N ewar1c. 0 E 19714--0050 

May 25,2000 

As requested, enclosed are the summaries of studies conducted at DuPont Haskell 
Laboratory with Ammonium Perlluorooctanoate and Per:tluorononanoate. 

If you have questions, please contact me at (302) 366-5259. 
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Enclosures 
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... 

-<Ll-Hir 
Gerald L. Kennedy 
Director - Applied Toxicology 

and Health 
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SUi\1MARY OF A STUDY CONDUCTED WITH POTASSIUM PERFLUOROALKYL 
SULFONATE (PFOS) AT DUPONT 

Type: 
Species/Strain: 
Sex/Number: 
Exposure 
Period: 
Frequency of 
Treatment: 
Exposure 
Levels: 
Method: 

Biopersistence Screening Study 
Rats/Crl:CD®SD(IGS)BR 
Male/5/group 

5 or 10 days; 94 days of recovery 

Ad libitum for 5 or 10 days 
Ammonium perfluorooctanoate: 20 mglkg 
Potassium perfluoroalkyl sulfonate (PFOS): 10 mg/kg 
Six groups of rats were administered ammonium 
perfluorooctanoate, 1 group received the test substance for 
5 consecutive days and the other 5 groups received the test 
substance for 10 days. Approximately 2 hours after the first dose, 

· blood was collected from each rat from the group designated for 5 
doses. These same rats were sacrificed on test day 5 approximately 
2 hours post-dosing, and blood and livers were collected. The 
remaining groups received the test substance for 10 days. Five rats · 
were sacrificed and had blood and livers collected on test days 10 
(2 hours post-dose), 13, 24, 52, or 93/94. The total fluorine content 
of the blood was determined by using a Wickbold torch 
combustion method, followed by analysis with a fluoride ion 
selective electrode. Body weights and clinical signs were recorded 
throughout the test. Liver weights were recorded, but not reported. 

Six groups of rats were administered potassium perfluoroalkyl 
sulfonate as described above. Food and water were available ad 
libitum throughout the test. Corn oil was used as the vehicle for the 
anunonium perfluorooctanoate test groups. 

Potassium perfluoroalkyl sulfonate was dissolved in acetone before 
suspending it in com oil. The ratio of acetone to com oil was 
20:80. Negative controls of com oil and corn oil/acetone were also 
tested- as described above . 

. ·' GLP: No -·· 
Test Substance: Ammonium perfluorooctanoate, purity 93-97% 

Results: 

Potassium perfluoroalkyl sulfonate, purity 82-86% CAS 
#2795-39-3, 3-8% CAS #3871-99-6, 3-7% CAS #29420-49-3, 
1-3% CAS #60272-25-1 
Rats dosed with ammonium perfluorooctanoate exhibited wet 
perineum and diarrhea during the dosing period. Alopecia was 
observed during the recovery period. The normalized ~ 
equivalents (blood organofluoride levels) in rat blood. peaked after 

EID091522 



Reference: 

5 days of dosing and then decreased throughout the testing period. 
The Cmax was 518.12 ± 44.89 ppm with a terminal half-life of 
8.3 days. The AI (Accumulation Index) was 12.5 and the BI 
(Bioaccumulation) was 6497.5. An area under the curve (estimated 
to infinity) (AUCINF/D) was calculated and normalized for 
fluorine content. The AUCINF/D was calculated as 70,789.6. 

Rats dosed with potassium perfluoroalkyl sulfonate exhibited 
diarrhea. salivation, alopecia, black ocular discharge, and staining 
of various parts of the body during the dosing period. Alopecia 
was observed during the recovery period. The normalized J.1M 
equivalents (blood organofluoride levels) in rat blood continued to 
rise throughout the dosing period and may not have reached 
steady-state. The Cmax was 989.85 ± 116.90 ppm with a terminal 
half-life of 40.5 days. The AI was 59.0 and the BI was 58382.2. 
The AUCINF/D was calculated as 566,479.1. 

DuPont Co. (2000). Unpublished Data. Haskell Laboratory Report 
No. 2922. 

SlJMl\1ARY OF STUDIES CONDUCTED WITH AJ.\'Il.\10NIUM 
PERFLUOROOCTANOATEATDUPONT 

Ecotoxicity 

Type: 
Value: 
Breakdown 
products: 
Method: 

GLP: 
Test Substance: 
Results: 

Biodegradation 
13% at Day 28 

C02 
Modified Strum Test (OECD 301 B). In this test, biodegradability 
was measured as C02 evolution. Activated sludge was used as the 
inoculum. 
No 
Ammo~um perfluorooctanoate, purity assumed 100% 
Ammonium perfluorooctanoate (30% solution) did not demonstrate 
"Ready Biodegradability." Note that failure to pass a "Ready 
Biodegradability Test" does not imply that the test substance will 
persist in the environment for an extended period of time. 

The toxicity test, which included both the test substance and the 
reference chemical (sodium benzoate) in the same flask, yielded 
< 25% biodegradation within 14 days; therefore, ammonium 
perfluorooctanoate was considered inhibitory to microorganisms in 
the inoculum. 
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Reference: 

Type: 
Method: 

DuPont Co. (1997). Unpublished Data, AEM Laboratory Report 
No. 24-97. 

Adsorption-Desorption Screening Studies • 
Ammoni urn perfl uorooctanoate adsorption/ desorption screening 
studies were performed on several test materials, including two 
clays, a washed sand, peat moss, and an agricultural soil from 
Delaware, USA. The adsorption/desorption screening studies were 
also performed using two surface soils and two sediments from the 
Ohio River collected in the vicinity of the DuPont W a.Shington 
\Yorks plant near Parkersburg, West Virginia. 

' The adsorption/desorption procedure used in this study was 
adapted from a method' developed by the Office of Prevention, 
Pesticides and Toxic Substances (OPPTS), United States 
Environmental Protection Agency for use in the testing of 
pesticides and toxic substances, and the development of test data 
(US EPA ( 1998). Fate, transport and transformation test ruidelines: 
OPPTS 835.1220 sediment and soil adsorption/desorption 
isotherm, United State Environmental Protection Agency, Office of 
Prevention, Pesticides, and Toxic Substances, EPA712-C-98-048). 

Except for the clays, all samples were screened through a 2-mm (10 
mesh) stainless steel sieve in preparation for the 
absorption/desorption screening test. Furthermore, the sand was 
washed using DI (deionized) water through 2-mm and 50-!lm 
stainless steel sieves. Material retained on the 50 /J.ffi sieve was 
used in the study. The sand, soils, and sediments used in the 
studies were air-dried prior to use. Data calculations, however, 
were based on oven-dry weights of the samples. Oven-dry weights 
were determined after drying a subsample of .material in an oven at 
105°C for a minimum of 24 hours. 

The pH of the samples was determined in a ratio of 1: 1 (test 
subst<izlte to water). Percent organic matter was determined using 
the loss on ignition method. 

Screening Test: Adsorption Studies 

The adsorption test was performed in duplicate on each material. A 
blank containing 0.01M Ca02 solution with test materials and no 
ammonium perfluorooctanoate and a single control at each 
ammonium perfluorooctanoate concentration but no material were 
also included~ Each material was equilibrated with the aqueous 
phase of a solution of the test substance at 50, 500, and 5000 /J.g/L 

EID091524 
3 



GLP: 
Test Substance: 
Results: 

prepared in O.OlM CaCh 

Sterile 50 mL polypropylene centrifuge tubes were used as the test 
vessels. One part air-dried material (4.0 g) was weighed and 
5 parts test solution (20 mL) were decanted into centrifuge tubes, 
except the control tube. The centrifuge tubes were secured on an 
end-over-end mixer and agitated at approximately 30 rpm for 
24 hours. Samples were centrifuged for 20 minutes at 4000 x g, 
and ·then filtered through a 0.2 !lii1 nylon syringe filter into a new 
centrifuge tube. The volume of aqueous supernatant was measured 
and refrigerated at approximately soc until analyzed for the parent 
compound using an LC-MS. The blank and the control tubes were 
subjected to the same steps as the test systems, including filtering. 

Screening Test: Desorption Studies 

A fresh volume of 20 rnL of 0.0 1M CaCh solution without the test 
substance was added to each solid phase (pellet). The sample was 
mixed, centrifuged, filtered, stored, and analyzed as was done in 
the adsorption studies. This desorption step was repeated a second 
time, resulting in t~o washings that were analyzed separately. 
No 
Ammonium perfluorooctanoate, purity not applicable 
Five of 9 materials tested for the adsorption/desorption 
characteristics of ammonium perfluorooctanoate (peat moss, 
Upstream sediment, East Wood soil, Garden Area soil, and Kaolin 
clay) exhibited significant adsorption (> 25% of ammonium 
perfluorooctanoate added) at one or more of the added 
concentrations of ammonium perfluorooctanoate. Sand, 
Montmorillonite clay, Downstream sediment, and Sassafras soil did 
not adsorb a significant amount of ammonium perfluorooctanoate 
at any concentration. 

Only peat moss, however, adsorbed a significant amount at all 
three concentrations of added ammonium perfluorooctanoate. 
Kaoliii, clay adsorbed a significant amount of ammonium 
perfluorooctanoate at 500 and 5000 J.Lg/L. The Garden Area soil 
collected at Washington Works also adsorbed significant amounts 
of ammonium perfluorooctanoate at 500 J.Lg/L. Upstream 
sediments from the Ohio River and East Wood soil adsorbed a 
significant amount of ammonium perfluorooctanoate at 50 ~ 
only. 

Once adsorbed on peat moss, most of the ammonium 
perfluorooctanoate (> 76%) did not desorb after two washings with 
a solution ofO.OIM CaCI2• For the Kaolin clay, most of the 
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Reference: 

ammonium perfluorooctanoate adsorbed when added at 5000 !lg/L 
desorbed with washing (> 60% ). At ammonium perfluorooctanoate 
added at 500 J.lg/L, however, an average of98% did not desorb 
from the Kaolin clay after two washings. The East Wood soil, 
which adsorbed 46% of the ammonium perfluorooctanoate added at 
50 J.lg/L desorbed only about 2%. For the Garden Area soil 57% of 
the ammonium perfluorooctanoate desorbed when adsorbed from 
the 500 !lg/L solution. No measurable desorption of ammonium 
perfluorooctanoate from the U pstre::un sediment after two washings 
was observed when the ammonium perfluorooctanoate was added 
at 50 1-lg/L. 
DuPont Co. (2000). Unpublished Data, Report No. EMSE-053-00. 

Acute Toxicity to Fish 

Type: 
Species: 
Value: 
Method: 

· 96-hour LCso 
Lepomis macrochirus (bluegill sunfish) 
634 mg!L (95% tiducial interval, 567-725 mg/L) 
A rangefinding study was conducted using nominal test 
concentrations of 0, 0.1, 1, 10, 1 00, and 1000 mg/L. 

For the definitive study, nominal test concentrations were 0, 262, 
328,410, 512, 640, 800, and 1000 mg/L. Glass aquaria (20 L) 
containing 10 L of test solution were employed. Positions of test 
chambers in the water bath used to maintain constant temperature 
were assigned using random numbers. Ten fish were added to each 
replicate using random numbers (2 replicates per concentration; 
total 20 fish per concentration). Control fish ranged from 

. 1.2-2.8 em standard length (mean 2.1 em) and 0.0451-0.524 g wet 
weight (mean 0.228 g). Control loading was 0.23 giL at test 
conclusion. Fish were not fed approximately 24 hours prior to and 
during the test. A photoperiod of 16 hours light (312-344 Lux) 
versus 8 hours darkness was employed with 25 minutes of 
transitional light (<2.15 Lux) preceding and following the 16-hour 
light interval. Observations for mortality and behavioral effects 
were qtade daily. 

Dissolved oxygen, pH, and temperature were measured in each 
replicate before addition of fish at test start, daily, at total fish 
mortality, and/or at test end. Total alka.IL."lity, EDTA hardness, and 
conductivity of the control water were measured before fish were 
added at test start. A continuously recording thermometer in a 
water-control replicate was used to check temperature variations 
during the 96-hour test. Chemical analyses of the test substance 
concentrations in water were not performed. 
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GLP: 
Test Substance: 
Results: 

Reference: 

Type: 
Spedes: 
Value: 
Method: 

The LC50 value and its 95% fiducial interval were calculated. 
Yes 
Ammonium perfluorooctanoate, purity 99% 
Mortality in the rangefinding study after 96 hours was 0, 0, 0, 0, 0, 
and 80% at 0, 0.1, 1, 10, 100, and 1000 mg/L, respectively. 

Total mortality was 0, 5, 10, 15, 30, 40, 65, and 95% in the 0, 262, 
328, 410, 512, 640, 800, and 1000 mg/L concentrations, 
respectively. All deaths occurred within 24 hours, with the 
exception of 1 death at 48 hours at 1000 mg/L. No behavioral 
effects were noted at :::S 640 mg/L. Surviving fish at 800 and 
1000 mg!L were lethargic. 

All chemical and physical parameters were within expected ranges. 
Total alkalinity, EDTA hardness, and conductivity of the dilution 
water control were 79 mg/L CaC03, 76 mg/L CaC03, and 
165 f.Lmhos/cm, respectively. During the test, dissolved oxygen 
concentrations ranged from 6.7-8.5 mg/L, pH ranged from 6.9-7.4, 
and temperature ranged from 21.4-22.1°C. 
DuPont Co. (1994). Unpublished Data, Haskell Laboratory Report 
No. 61-94. 

96-hour LCso 
Oncorhynchus mykiss (rainbow trout) 
4001 mg!L (95% confidence interval, 3327-4932 mg/L) 
A static rangefinding study with 5 fish per concentration was 
conducted using a dilution water control and nominal 
concentrations of 50, 100, 500, 1000, and 5000 mg/L. 

Nominal concentrations of 625, 1250, 2500, 5000, and 
10,000 mg/L (20% solution of ammonium perfluorooctanoate in 
water) were chosen for the defmitive test based on the results of the 
preliminary rangefinding study. 

Test chambers were ·stainless steel aquaria that held approximately 
9 L o(test solution. Two replicate test chambers were used per.test 
concentration with 10 fish in each chamber (total of 20 fish per 
concentration). Each chamber was covered with a glass plate to 
prevent fish from escaping. Random numbers were used to assign 
test concentrations to the test chambers and position of test 
concentrations in the water bath. 

Rainbow trout used in this study were not fed approximately 
29 hours prior to and during the test, and were assigned to the test 
chambers using random numbers. Addition of fish to the test 
solutions was initiated approximately 41 minutes after mixing of 
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GLP: 
Test Substance: 
Results: 

the test solutions was completed. Mortality and behavioral 
observations were m:1de at test start, every 24 hours thereafter, and 
at test end. At test conclusion, all surviving fish were sacrificed. 

A recirculating water bath was used to maintain mean temperature 
in the test chambers during the 96-hour test. In addition, a 
continuously recording thermometer was used to check for 
temperature variation in 1 replicate of the dilution water control. A 
photoperiod of 16 hours light (approximately 199-450 Lux) and 
8 hours darkness was employed, which included 30 minutes of 
transitional light (11-157 Lux) preceding and following the 16-bour 
light interval. 

Dissolved oxygen, pH, and temperature were measured in all 
replicate chambers of the control and test substance concentrations. 
These measurements were taken before fish were added at test 
start, every 24 hours thereafter, and at test end or at total mortality 
in a concentration. Total alkalinity, EDTA hardness, and 
conductivity of the water were measured before fish were added at 
the beginning of the test. Test solutions were not aerated during 
the test. 

Concentrations of ammonium perfluorooctanoate were measured 
directly by high performance liquid chromatography/tandem mass 
spectrometry (LCIMS/MS). 

At test conclusion, fish from the water control ranged from 
2.5-3.2 em in standard length (mean 2.8 em) and 0.15-0.30 gin wet 
weight, blotted dry (mean 0.21 g). Standard length of the longest 
fish was not more than twice the length of the shortest fish in the 
control. Loading in the water control was 0.23 giL at test 
conclusion. 

The LCso value was calculated using the moving average-angle 
method. 
Yes ··· .. ·. 
Amm6nlum perfluorooctanoate, purity 99.4% 
At the end of 96 hours in the rangefinding study, the mortality was 
0, 0, 0, 0, 0, and 60% at 0, 50, 100, 500, 1000, and 5000 mg/L, 
respectively. Test substance solutions were clear and colorless 
with no insoluble test substance present during the study. 

In the definitive study, mean measured concentrations of 
ammonium perfluorooctanoate were 554, 1090,2280,4560, and 
9360 for the 625, 1250, 2500, 5000, and 10,000 mg/L dose levels, 
respectively. Control solutions showed no detectable 
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Reference: 

l\'Iammalian Toxicity 

Acute Toxicity 

Type: 
Species/strain: 
Value: 

Method: 

concentrations of ammonium perfluorooctanoate. All test 
substance solutions were clear and colorless with no insoluble test 
substance present during the test. 

All chemical and physical parameters for the definitive test were 
within expected ranges. Total alkalinity, EDTA hardness, and 
conductivity of the dilution water control were 49 mg/L CaCQ3, 
122 mg!L CaC03, and 240 J.Lmhos/cm, respectively. During the 
test, dissolved oxygen concentrations ranged from 7.5-11.2 mg/L, 
pH ranged from 7.1-7.2, and mean temperature was 11.8°C (range 
11.6-12.1°C). 

No mortality or sublethal effects were seen in the dilution water 
control fish. No mortality or sublethal effects were observed at 
concentrations ~ 2500 mg!L. At 5000 mg!L, mortality was 8/20, 
11120, 14/20, and 15/20 at 24, 48, 72, and 96 hours, respectively. 
At 10,000 mg!L all fish were dead by 24 hours. 

Surviving fish exposed to 5000 mg!L exhibited sublethal effects 
such as swimming at the surface, labored respiration, dark 
coloration, lethargy, partial loss of equilibrium, rapid respiration, 
and erratic swimming. 
DuPont Co. ( 1999). Unpublished Data, Haskell Laboratory Report 
No. Dupont-3381. 

Oral LDso 
Male rats/Crl:CD® 
Male rats receiving ammonium perflnorooctanoate alone: 
478 mglkg (95% confidence limits, lower 361 mglkg, upper 
571 mglkg, slope 7.9) 

Male tats receiving ammonium perfluorooctanoate and 
pre-treatment of phenobarbital sodium: 547 mglkg (95% 
confidence limits, lower 517 mglkg, upper 582 mglkg, slope 22.1) 

Male rats receiving ammonium perfluorooctanoate and 
pre-treatment of proadifen hydrochloride: 520 mglkg (95% 
confidence limits, lower 450 mglkg, upper 618 mglkg, slope 9.8) 
Ammonium perfluorooctanoate was administered by intragastric 
intubation as a suspension in com oil in single doses to 
10 rats/group at concentrations of 400, 500, or 650 mglkg. Another 
30 rats, 10/group, were treated by single intraperitoneal injections 
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GLP: 
Test Substance: 
Results: 

with aqueous solutions of phenobarbital sodium at 80 mglk.g/day 
for 3 days. One day after the final treatment, the rats were 
administered ammonium perfluorooctanoate by intragastric 
intubation using the same treatment as described above. An 
additional group of 30 rats, 10/group, were treated witi-1 an 
intraperitoneal injection of aqueous solutions of proadifen 
hydrochloride at 50 mglkg. One hour after this treatment, 
ammonium perfluorooctanoate was administered by intragastric 
intubation, using the same treatment as described above. The 
surviving rats from all treatments were weighed and observed 
during a 14-day recovery period and then sacrificed. The LD50 
values were calculated from the mortality data. 

' The phenobarbital sodium phase of the study was repeated. The 
rats from both phases $ere combined and the LDso value was based 
on all 60 rats. 
No 
Ammonium perfluorooctanoate, purity approximately 100% 
There were no significant differences in the LD50 values of 
ammonium perfluorooctanoate, either when tested alone or 
following pre-treatment with either phenobarbital sodium or 
proadifen hydrochloride. 

Mortality ratios of 2110, 7/10, and 8110 were observed for the rats 
treated with 400, 500, and 650 mglkg ammonium 
perfluorooctanoate, respectively. Wet and/or stained perineal area 
and weight loss were observed at all levels tested. Other clinical 
signs observed included stained face (500 and 650 mglkg), 
weakness (500 and 650 mglkg), and chromodacryorrhea 
(500 mglkg). All deaths occurred within 6 days after dosing. 

Mortality of 0/20, 4/20, and 19/20 was obseryed for the rats 
pretreated with phenobarbital sodium and then treated with 400, 
500, and 650 mglk.g ammonium perfluorooctanoate, respectively. 
Wet and/or stained perineal area, stained face, diarrhea, and weight 
loss w~re observed at all levels tested. Other clinical signs 
obserY.ed included weakness (500 and 650 mglk.g) and lethargy 
(650 mglkg). All deaths occurred within 4 days after dosing. 

Mortality of 1/10, 5110, and 8/10 was observed for the rats 
pretreated with proadifen hydrochloride and then treated with 400, 
500, and 650 mglkg ammonium perfluorooctanoate, respectively. 
Stained face, wet and/or stained perineal area, weight loss, and 
weakness were observed at all levels tested. Other clinical signs 
observed included tremors ( 400 mglkg), chromodacryorrhea 
(400 mglkg), diarrhea (500 and 650 mglkg), and lacrimation 
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Type: 
Species/strain: 
Value: 

Method: 

GLP: 
Test Substance: 
Results: 

Reference: 

(650 mglkg). All deaths occurred within 5 days after dosing. 
DuPont Co. (1981). Unpublished Data. Haskell Laboratory Report 
No. 567-81. 

Oral LDso 
Male and female rats/Crl:CD® 
Male rats: 470 mglkg (95% confidence limits, lower 403 mglkg, 
upper 536 mglkg, slope 8.6) 

Female rats: 482 mg/kg (95% confidence limits, lower 438 mglkg, 
upper 541 mglkg, slope 12.3) 
The test substance, as a suspension in corn oil, was administered by 
intragastric intubation in single doses to 6 groups of male and 
6 groups of female young adult rats. Ten male and female 
rats/group were administered 200, 400, 450, 500, 670, or 

· 1000 mglkg of the test substance. The surviving rats were weighed 
and observed during a 14-day recovery period and then sacriticed. 
The LDso values were calculated from the mortality data. 
No 
Ammonium perfluorooctanoate, purity approximately 100% 
Mortality ratios of 2/10, 3/10, 4110, 6/10, 9~10, and 10110 were 
found in the 200, 400, 450, 500, 670, and 1000 mglkg male groups, 
respectively. Mortality ratios of 0/10, 0/10, 5/10, 7/10, 9/10, and 
10/10 were found in the 200,400,450,500, 670, and 1000 mglkg 
female groups, respectively. 

Clinical signs observed in male rats included stained and/or wet 
perineal area. weakness, and weight loss at all levels tested. Other 
clinical signs observed in the male rats included stained face 
(450 mglkg and above), chromodacryorrhea (500 and 1000 mglkg), 
hunched posture (500 mglkg), morbundity (670 mglkg), eyes half 
closed (670 mglkg), and gasping (670 mglkg). All deaths occurred 
within 4 days of dosing. 

Clinical signs observed in female rats included stained and/or wet 
perine.:,J.area and weight loss at all levels tested. Stained face was 
obserY.ed at all levels except 200 mg/kg. Other clinical signs noted 
in female rats included alopecia ( 400 mglkg), weakness ( 400, 450, 
670, and 1000 mglkg), hunched posture ( 450 and 670 mglkg), 
chromodacryorrhea (670 mglkg), eyes half closed (670 mglkg), and 
ataxia (670 mglkg). All deaths occurred within 3 days after dosing. 
DuPont Co. (1981). Unpublished Data, Haskell Laboratory Report 
No. 295-81. 
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Type: . 
Species/strain: 
Value: 

Method: 

GLP: 
Test Substance: 
Results: 

Oral LDso 
Male and female rats/Crl:CD® 
Male newborn rats: 243 rng/kg (95% confidence limits, undefined, 
slope 55.7) 

Female newborn rats: 258 rnglkg (95% confidence limits, lower 
244 mglkg, upper 276 mglkg, slope 19.9) 

Male weanling rats: 573 rnglkg (95% confidence limits, lower 
514 mglkg, upper 664 mglkg, slope 8.0) 

Female weanling rats: 580 mglkg (95% confidence limits, lower 
470 rng/kg, upper 2258 mglkg, slope 4.7) 

· Male young adult rats: 470 rnglkg (95% confidence limits, lower 
403 mg/kg, upper 536 mglkg, slope 8.6) 

Female young adult rats: 453 mg/kg (95% confidence limits, lower 
413 mglkg, upper 503 mglkg, slope 15.0) 

Male older rats: 336 mglkg (95% confidence limits, undefined) 

Female older rats: 343 mglkg (95% confidence limits, lower 
285 mglkg, upper 390 mglkg, slope 8.0) 
The test substance, as a suspension in com oil, was administered by 
intragastric intubation in single doses to groups of rats. The groups 
( 10 rats/group) were male and female newborn rats ( < 2 days old), 
male and female weanling rats (21 days old), male and female 
young adults ( -8-10 weeks old), and male and female older rats 
(age undefined). Male newborn rats were administered 130, 200, 
240, 280, 330, or 370 mglkg. Female newborn rats were 
administered 130, 160, 200, 220, 240, 280, or 320 mglkg. Male 
weanling rats were administered 350, 400, 450, 525, 670, or 
710 mglkg. Female' weanling rats were administered 350,400, 
450, ~·670 mglkg. Young adult rats were administered 350,425, 
500, or· 670 ID:g/kg. Young adult male rat data are reported in 
DuPont Report No. 295-81. Older male rats were administered 
200, 240, 300, 350, 400, 500, or 720 mglkg. Older female rats 
were administered 225, 350,400,450, or 670 mglkg. The 
surviving rats were weighed and observed during a 14-day 
recovery period and then sacrificed. The LDso values were 
calculated from the mortality data. 
No 
Ammonium perfluorooctanoate, purity approximat~ly 100% 
Mortality ratios for male newborn rats were 0/10, 0/10, 0/10, 10/10, 
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References: 

10110, and 10/10 for the 130, 200, 240, 280, 330, and 370 mglkg 
groups, respectively. No clinical signs were reported. Deaths 
occurred up to 6 days after dosing. 

Mortality ratios for female newborn rats were 0/10, 0/10, 0110, 
0/10, 5/10, 6/10, and 10/10 for the 130, 160, 200,220, 240, 280, 
and 320 mglkg groups, respectively. No clinical signs were 
reported. Deaths occurred up to 4 days after dosing. 

Mortality ratios for male weanling rats were 0/10, 2/10, 2/10, 3110, 
7/10, and 8110 for the 350, 400, 450, 525, 670, and 710 mglkg 
groups, respectively. Stained and wet perineal area. weakness, and 
weight loss were observed. Deaths occurred up to 3 days after 
dosing. 

Mortality ratios for female weanling rats were 1110, 3/10, 3/10, and 
6110 for the 350, 400, 450, and 670 mglkg groups. respectively. 
Stained and wet perineal area, stained face, weakness. and weight 
loss were observed. Deaths occurred up to 3 days after dosing. 

Mortality ratio data for the young adult males are covered in 
DuPont Report No. 295-81. 

Mortality ratios for female young adult rats were 1/10, 2/10, 8/10, 
and 10/10 for the 350, 425, 500, and 670 mglkg groups, 
respectively. Stained and wet perineal area, stained face, nasal 
discharge, diarrhea. and weight loss were observed. Deaths 
occurred up to 4 days after dosing. 

Mortality ratios for the older male rats were 0110, 0/10, 0110, 9110, 
10/10, 10/10, and 10/10 for the 200, 240, 300, 350,400, 500, and 
720 mglkg groups, respectively. Stained face, stained and wet 
perineal area, weakness, tremors, lethargy, c.hromodacryorrhea, 
diarrhea. and weight loss were observed. Deaths occurred up to 
9 days after dosing:· 

. ·' 
Morta.i.fty ratios for the older female rats were 1/10, 5/10, 6110, 
9/10, and 10110 for the 225, 350, 400, 450, and 670 mglkg groups, 
rt;spectively. Stained face, stained and wet perineal area, 
weakness, tremors, lethargy, and weight loss were observed. 
Deaths occurred up to 5 days after dosing. 
DuPont Co. (1982). Unpublished Data. Haskell Laboratory Report 
No. 788-82. 

DuPont Co. (1981). Unpublished Data. Haskell Laboratory Report 
No. 295-81. 
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Type: 
Species/strain: 
Value: 

Method: 

GLP: 
Test Substance: 
Results: 

Oral LDso Rangeimder and Liver Weight Comparison Test 
Male and female rats/C~l:CD® . 
Male rats: 439 mglkg (confidence limits, lower 294 mglkg, upper 
554 mglkg, slope 6.1) 

Castrated male rats: 491 mglkg (confidence limits, lower 
276 mg/kg, upper 619 mglkg, slope 6.7) 

Female rats: 459 mglkg (confidence limits, lower 315 mglkg, upper 
607 mglkg, slope 5.2) 

Overiectomized female rats: 400 mglkg (confi~ence limits, lower 
259 mg/kg, upper 494 mglkg, slope 7 .2) 
In an LD5o rangefinder test, the test substance, as a suspension in 
corn oil, was administered by intragastric intubation in single doses 
to normal male rats, castrated male rats, normal female rats, and 
ovariectomized female rats. Dose levels of 200, 480, and 
670 mglkg were tested in each of the test systems mentioned above 
(10 rats/group). 

Iri the liver weight comparison test, 5 rats/group were administered 
the test substance, as a suspension in corn oil, as a single dose. 
Male groups were defined as male control, male 100 mglkg, male 
200 mglkg, male castrated control, and male castrated 200 mglkg. 
Female groups were defined as female control, female 100 mg./kg, 
female 200 mglkg, female ovariectomized control, and female 
ovariectomized 200 mg./kg. All rats were weighed and observed 
during a 14-day recovery period. The rats were then sacrificed and 
the livers were weighed. 
No 
Ammonium perfluorooctanoate, purity approximately 100% 
In the LD5o study, mortality in the male rats occurred in 0110, 7/10, 
and 8/10 rats in the 200, 480, and 670 mglkg groups, respectively. 
Mortality in the castrated male rats occurred in 0/10, 5/10, and 
8/10 i~ts in the 200,480, and 670 mglkg groups, respectively. 
Mortality of the female rats occurred in 0/10, 7/10, and 7110 rats in 
the 200, 480, and 670 mglkg groups, respectively. Mortality in the 
ovariectomized female rats occurred in 0/10, 8/10, and 9/10 mglkg 
at 200, 480, and 670 mglkg, respectively. 

In the liver weight comparison study tested at dose levels of 0, 100, 
and 200 mglkg, no changes in liver weight or in liver to body 
weight ratios were seen in the female rats given single doses of up 
to 200 mglkg (ovariectomized or normal). A single oral dose of 
either 100 or 200 mglk:g produced an increase in liver weight of 
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Reference: 

Type: 
Species/ strain: 
Method: 

GLP: 
Test Substance: 

Results: 

Reference: 

Type: 
S pecies/strni.n: 
Value: 
Method: 

male rats. Castration reduced the magnitude of the liver weight 
increase, but rats castrated and given 200 mglkg had heavier livers 
than did the controls. Clinical signs seen in the ammonium · -
perfluorooctanoate-treated rats included stained face and perineal 
area. and sporadic weight loss. No deaths occurred in this phase of 
the experiment. 
DuPont Co. (1981). Unpublished Data, Haskell Laboratory Report 
No. 600-81. 

Acute Oral Toxicity 
Male rats/Crl:CD~ 
The test substance, ammonium perfluorooctanoate (3M) and 
ammonium perfluorooctanoate (Rimar Co.), as suspensions in com 
oil, were administered by intragastric intubation in single doses to 
young adult male rats. Rats (10/group) were administered 200, 

· 480, or 670 mglkg of the test substance. The surviving rats were 
weighed and observed during a 14-day recovery period and then 
sacrificed. 
No 
Ammonium perfluorooctanoate (3M), purity approximately 100% 

Ammonium perfluorooctanoate (Rimar Co.), purity 95% minimum 
Mortality ratios of0/10, 6/10, and 10/10 were found in the 200, 
480, and 670 mglkg ammonium perfluorooctanoate (3M) groups, 
respectively. Mortality ratios of0/10, 10/10, and 10/10 were found 
in the 200, 480, and 670 mglkg ammonium perfluorooctanoate 
(Rimar Co.) groups, respectively. 

Clinical signs observed in ammonium perfl~orooctanoate (3M) rats 
included stained and/or wet perineal area. stained face, and weight 
loss at all levels tested. Other clinical signs observed included 
weakness ( 480 and 670 mglkg), diarrl}ea ( 480 mglkg), and alopecia 
(200 mglkg). All deaths occurred within 4 days after dosing. 

Clinical signs obse!Yed in ammonium perfluorooctanoate (Rimar 
Co.) rats included stained and/or wet perineal area. stained face,· 
and weight loss at all levels tested. Other clinical signs noted 
included weakness (480 and 670 mglkg) and lethargy (670 mglkg). 
All deaths occurred within 4 days after dosing. 
DuPont Co. (1981). Unpublished Data, Haskell Laboratory Report 
No. 565-81. 

Oral ALD (Approximate Lethal Dose) 
Male rats/ChR -CD 
670 mglkg 
The test substance, as an aqueous solution (pH -6), was 
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GLP: 
Test Substance: 
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Type: 
Species/strain: 
Value: 
Method: 

GLP: 
Test Substance: 
Results: 

administered by intragastric intubation to young adult male rats 
(1 rat/group) in single doses. Concentrations tested were 1, 1.5, 2.3, 
3.4,5.1,26,40,60, 77,90, 120,130, 170,200,300,450,670,and 
2250 mglkg. Survivors were sacrificed 14 days later, and body 
weights and liver weights were recorded. • 
No 
Ammonium perfluorooctanoate, purity not specified 
Deaths did not occur at dose 1evels of 1-450 mglkg. The rat dosed 
with 670 mglkg died 2 days after dosing, and the rat dosed with 
2250 mglkg died 1 day after dosing. 

Slight initial weight losses occurred at 26 mglkg and above for 
1-2 days. At 90 mglkg and above, the fece:t were small and 
irregularly-shaped for 1-6 days after dosing, and the rats were 
uncomfortable for 1-5 tlays after dosing. The compound caused 
liver enlargement in rats with single doses as low as 60-90 mglkg. 
Based on clinical signs, it also acted as a gastrointestinal irritant. 
Additional toxic signs at the lethal doses (670 and 2250 mglkg) 
included chewing motions, polyuria, increased respiration rate, and 
face-pawing on the day of dosing. Shovel-nosing was observed at . 
2250 mglkg and slight salivation after_dosing occurred at 
670 mglkg. 
DuPont Co. (1968). Unpublished Data. Haskell Laboratory Report 
No. 128-68. 

OraiALD 
Male rats/ChR-CD 
670 mglkg 
The test substance was administered by intragastric intubation to 
male rats (1 rat/group) in single doses. Concentrations tested were 
1.5, 12, 40, 120, 200, 300, 450, 670, 1000, 1500, and 2250 mglkg. 
Survivors were sacrificed 14-15 days later, ~d body weights and 
liver weights were recorded. 
No 
Ammonium perfluorooctanoate, purity 99% 
MortaJ.ity occurred at 670 mglkg and above. Clinical signs of 
toxicicy included inactivity (120, 1000, 1500, and 2250 mglk.g), red 
discharge around the nose (670, 1500, and 2250 mglkg), perineal 
discoloration (300 and 450 mglkg), ruffled fur (300 and 
450 mglkg), irritability (670 mglkg), and weight loss (40, 200, 300, 
450, 670, and 1000 mglkg). Animals sacrificed 14-15 days after 
having received doses down to and including 200 mglkg had 
enlarged livers when compared to control rats weighing between 
500-550 g with liver weights of22.6, 20.7, 19.1, and 21.7 g and· 
liver weight/body weight percentages of 4.2, 3.8, 3.6, and 3.8, 
respectively. Liver weights at 200, 300, and 450 mglkg were 30.6, 
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25.2, and 28.2 g, with liver weight/body weight percentages of 5.6, 
5.3, and 6.2, respectively. Liver enlargement was also possible in 
rats dosed below 200 mglkg, but additional test and control rats 
would have to be compared in order to establish this. 
DuPont Co. (1961). Unpublished Data, Haskell Laboratory Report 
No. 55-61. 

Acute Oral Effects, Does pretreatment with ethanol modify the 
toxicity of ammonium perfluorooctanoate? 
Male rats/Crl:CD181 

Young adult male rats (6/group) were administered ammonium 
perfluorooctanoate as a 60% aqueous solution at dose levels of 200, 
480, and 670 mglkg. Additional groups of rats were pre-treated 
with ethanol (15% v/v) in drinking water for 14 days and then 
dosed with ammonium perfluorooctanoate at the same 

·concentrations as listed above on day 15. Three other groups of 
rats were pretreated with a single 6000 mglkg dose of ethanol via 
intragastric intubation followed 24 houi:s later with the ammonium 
perfluorooctanoate treatment at the levels listed above. An 
additional group of untreated rats served as controls. Groups of 
rats were also treated with ethanol alone at either 6000 mglkg or 
15% v/v in drinking water for 14 days. Clinical signs and body 
weights were recorded. Liver weights were recorded at the 14-day 
sacrifice. 
No 
Ammonium perfluorooctanoate, purity approximately 100% 
All rats died within 8 days after dosing with ammonium 
perfluorooctanoate at 670 mglkg. Liver weight/body weight ratios 
showed an increase in all rats that received ammonium 
perfluorooctanoate when compared to the untreated controls and 
the animals that received only ethanol. There were no significant 
differences between the untreated controls and the animals that 
received only ethanol. There were no signiticant differences 
between rats that received ethanol and ammonium 
perfluorooctanoate and the rats that received only ammonium 
perflti9rooctanoate. 
DuPont Co. (1984). Unpublished Data, Haskell Laboratory Report 
No. 79-84. 

EID091537 
Oral LDsct 
Male and female mice/CD-1 
Male and female mice: 457 mglkg (95% confidence limits, lower 
344 mglkg, upper 560 mg!kg, slope 6.6) 
The test substance, as a suspension in com oil, was administered by 
intragastric intubation in single doses to 6 groups of male and 
6 groups of female young adult mice. Ten male and female 
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GLP: 
Test Substance: 
Results: 

Reference: 

Type: 
Species/strain: 
Value: 

Method: 

GLP: 
Test Substance: 
Results: 

mice/group were administered 250, 500, 750, 1000, 2000, or 
4000 mglkg of the test substance. The surviving rats were weighed 
and observed during a 14-day recovery period and then sacrificed. 
The LDso values were calculated from the mortality data. The male 
and female 4000 and 2000 mglkg dose levels were not calculated in 
the LDso data due to limitations of the computer. 
No 
Ammonium perfluorooctanoate, purity approximately 100% 
Mortality ratios of 1/10, 4/10, 10/10, 10/10, 10110, and 10/10 were 
found in the 250, 500, 750, 1000, 2000, and 4000 mglkg male and 
female groups, respectively. 

Clinical signs observed in male mice included stained and/or wet 
perineal area, weakness, and weight loss in all surviving mice. 
Other signs included eyes half closed (250 and 1000 mglkg), 

· ruffled fur (250 and 500 mglkg), ataxia (250, 500, and 
1000 mglkg), and tremors (500 and 750 mglkg). All deaths in male 
mice occurred within 6 days after dosing. 

Clinical signs observed in female mice included stained and/or wet 
perineal area, weakness, and weight loss in all surviving mice. 
Other signs included eyes half closed (750 mglkg), stained face 
(750 mglkg), tremors (750 mglkg), ataxia (500 mglkg), and ruffled 
fur (250 and 750 mglkg). All deaths in female mice occurred 
within 7 days after dosing. 
DuPont Co. (1981). Unpublished Data, Haskell Laboratory Report 
No. 329-81. 

Oral LDso 
Male and female guinea pigs/Duncan Hartley 
Male guinea pigs: 178 mglkg (95% confidence limits, lower 
144 mglkg, upper 202 mglkg, slope 8.9) 

Female guinea pigs: 217 mglkg (95% confider:.ce limits, lower 
187 mglkg, upper 246 mglkg, slope 8.6) 
The test substance, as a suspension in com oil, was administered by 
intragastric intubation in single doses to 6 groups of male and 
6 groups of female young adult guinea pigs. Ten male and female 
guinea pigs/group were administered 150, 200, 250, 300, 400, or 
670 mglkg of the test substance. The surviving guinea pigs were 
weighed and observed during a 14-day recovery period and then 
sacrificed. The LD50 values were calculated from the mortality 
data. 
No , 
Ammonium perfluorooctanoate, purity approximat~ly 100% 
Mortality ratios of 3/10, 6/10, 9/10, 10/10, 10/10, and 10110 were 
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GLP: 
Test Substance: 
Results: 

found in the 150, 200, 250, 300, 400, and 670 mglkg male groups, 
respectively. Mortality ratios of2/10, 1/10, 8/10, 9/10, 10/10, and 
10/10 were found in the 150, 200, 250, 300, 400, and 670 mglkg female groups, respectively. 

Clinical signs observed in male guinea pigs included stained and/or 
wet perineal area and weakness at all levels tested. Other clinical 
signs observed in the male guinea pigs included stained face (150, 
200, and 670 mglkg), eyes half closed (200 and 300 mglkg), 
lacrimation (150 and 200 mglkg), ataxia (670 mglkg), tremors 
( 150 mglkg), and hunched posture (200 mglkg). Weight loss 
occurred at all levels tested except 400 and 670 mglkg. All deaths occurred within 4 days after dosing. 

Climcal signs observed in female guinea pigs included stained 
and/or wet perineal area and weakness at all levels tested except 
400 and 670 mglkg. Other clinical signs noted in female guinea 
pigs included convulsions (670 mglkg), ataxia (670 mglkg), 
gasping (670 mglkg), eyes half closed (150 and 250 mglkg), 
tremors ( 400 mglkg), lacrimation (250 mglkg), stained face 
(200 mglkg), and lethargy (150 mglkg). Weight loss occurred at all levels tested except for 670 mglkg. All deaths occurred within 
6 days after dosing. 
DuPont Co. (1981). Unpublished Data, Haskell Laboratory Report 
No. 291-81. 

Acute Toxicity 
Male dogs/beagle 
Dogs (2/group) received either 200 or 450 mglkg of the test 
substance. The following biochemical measurements were made 
on the blood: sugar, urea nitrogen, total cholesterol, and alkaline 
phosphatase. When the 450 mglkg dose was administered, the 
level of activity of lactic dehydrogenase (L.QH), isocitric 
dehydrogenase (ICDH), aldolase, glutamic oxalacetic transaminase 
(GOn and glutamic pyruvic transaminase (GPT) were also 
measlired. A routine hematological examination and an analysis.of 
a 24-h.a·ur urine specimen was made at intervals on these animals. 
The level of various components of the blood following dosing was 
compared with an average value observed prior to exposure and 
with a similar measurement made at the same time on specimens 
from stock colony dogs. For the enzyme activities, a normal range 
was established from measurements made on stock dogs. The 
activity was also measured at least once prior to treatment. 
No 
Ammonium perfluorooctanoate, purity 99% 
The GPr and GOT levels were elevated within 48 hours in both 
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Type: 
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GLP: 
Test Substance: 
Results: 

dogs that received 200 mglkg. One week later, they were in the 
normal range. When 450 mglkg was administered, all of the 
enzymes measured were markedly elevated 24 to 48 hours later. 
The greatest change occurred in the GPT and ICDH. Both animals 
that received 450 mglkg died within 48 hours after dosing. 
DuPont Co. (1965). Unpublished Data, Haskell Laboratory Report 
No; 123-65. 

Inhalation ALC (Acute LethaJ Concentration) 
Rats/ChR-CD 
4 hours 
0.8 mg/L 
Male rats (6/exposure level), weighing 250-270 grams were 
exposed to dusts of ammonium perfluorooctanoate at exposure 
levels of0.38, 0.81, 0.83, 2.2, 4.8, or 5.7 mg!L. Exposures were 
head-only, except for the 2.2 mg/L exposure level where rats had 
whole-body exposure. Two different methods of dust generation 
were used to generate ammonium perfluorooctanoate aerosols. In 
the first method, a heavy cloud was generated by blowing 
approximately 30 Uminute of air through a high velocity 
Cu-tubing jet submerged in a mechanically stirred reservoir of the 
test substance. The air carried the dust particles into an 8 L 
exposure chamber. Suitable diluting air was introduced between 
the generator and the chamber to achieve lower concentrations. 
The generator did not fractionate the dust, and all particle sizes, 
large and small, were delivered into the exposure chamber. In the 
second method, a generator was used for low atmospheric dust 
concentrations. A falling stream of dust particles from a stirred 
reservoir impinged on a pneumatic jet. The air stream from this jet 
carried the particles to a cyclone head where the larger ones were 
returned to the reservoir. This generator achieved some particle 
size fractionation. The generator was run under constant conditions 
and dust concentrations were lowered by diluting the stream with 
air between the generator and the exposure chamber. The airborne 
concentrations were 'determined 5 times during each 4-hour 
expos~e. At the mid-point of each exposure, a particle size 
distribution measurement was made. 

Clinical signs were recorded. The eyes of the rats were stained 
with fluorescein iinmediately after exposure. Rats were sacrificed 
for histopathologic examination at 1, 7, 14, 27, or 42 days 
post-exposure. Tissues from two rats dying during exposure were 
also examined microscopically. 
No 
Ammonium perfluorooctanoate, purity approximately 100% 
The mortality ratios for the 0.38, 0.81, 0.83, 2.2, 4.8, and 5.7 mg!L 

EID091540 
19 



References: 

Type: 
Species/strain: 
Exposure Time: 
Value: 
Method: 

exposure groups were 1/6 (not test substance-related), 2/6, l/6, 6/6, 6/6, and 6/6, respectively. All deaths occurred either during 
exposure or within 48 hours after exposure. 

Clinical signs observed during exposure included gasping (all 
exposure levels), irregular breathing (all exposure levels), red 
discharge around the eyes and nose (all exposure levels), and 
salivation (2.2, 4.8, and 5..7 mg/L). Clinical signs observed 
post-exposure included some rupture of eyes, all other eyes opaque (2.2 and 4.8 mg!L), and > 80% rats having opaque and 
corroded-appearing eyes (0.81 and 0.83 mg!L). External damage 
of the eyes was confirmed with fluorescein stain (0.81, 0.83, and 
2.2 mg/L), with the eyes appearing normal after 20 days 
(0.81 mg!L). · 

· Inhalation of the test substance caused liver enlargement which 
reached a maximum (2 times normal) 7-14 days after exposure. 
Liver weights returned to the normal range 42 days after exposure. 
No changes in liver cell morphology were observed. Microscopic 
examination indicated that acute pulmonary edema developed 
promptly, but disappeared in approximately 1 week, leaving no 
residual injury. No dust particles were seen in the lungs 
microscopically. There was irritation of the stomach that cleared in 
2 weeks. Ammonium perfluorooctanoate also caused corneal 
opacity and ulceration that were still microscopically evident 
42 days after exposure. 
DuPont Co. (1969). Unpublished Data, Haskell Laboratory Report 
No. 160-69. 

Kennedy, G. L., Jr. et al. (1983). The Toxicologist, 3:22. 

Kennedy, G. L., Jr. et al. ( 1986). Food Chern. Toxicol., 
24:1325-1329. 

Dermal LDso 
Maletats/ChR-CD 
24hours 
6959 mglkg (95% confidence limits undefmed) 
Rats were clipped free of hair over the back and trunk area 
Five male rats/dose level were dosed with ~000. 5000, and 
7500 mglkg ammonium perfluorooctanoate. The test substance, as 
a 50150 aqueous suspension, was applied to the back of each rat 
under a square of aluminum foil and held in place with elastic 
bandages. After 24 hours of exposure, the rats were unwrapped, 
sponged off with a mild detergent, rinsed, dried, and returned to 
their cages for 13 days observation or until death. During the 
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observation period. the rats were weighed and observed for clinical 
signs. Gross pathology was done on all survivors and 1 animal that 
was found dead at 7500 mglkg. Liver weights were recorded in all 
rats except 1. The LD5o value was calculated from the mortality 
data. • 
No 
Ammonium perfluorooctanoate, purity approximately 100% 
Mortality ratios were 0/5; 015, and 4/5 at 3000, 5000, and 
7500 mglkg, respectively. Death occurred within 2 days of dosing. 
All rats dosed at 3000, 5000, and 7500 mglkg had initial weight 
loss. Clinical signs observed included lethargy (5000 and 
7500 mglkg), wet perineal area (5000 and 7000 mglkg), stained 
perineal area (7500 mglkg), stained nose (7-500 mglkg), and 
chromodacryorrhea (7500 mglkg). Gross pathology showed an 
increase in liver weigfits in all surviving rats examined at 14 days 

· post-treatment. 
DuPont Co. (1979). Unpublished Data, Haskell Laboratory Report 
No. 659-79. 

Kennedy, G. L., Jr. (1985). Toxicol. Appl. Pharmacol., 
81:348-355. 

Dermal LDso 
Female rats/ChR-CD 
24 hours 
> 7500 mglkg (the maximum feasible dose) 
Rats were clipped free of hair over the back and trunk area. 
Five female rats/dose level were dosed with 5000 or 7500 mglkg 
ammonium perfluorooctanoate. The test substance, as a 50/50 
aqueous suspension. was applied to the back of each rat under a 
square of aluminum foil and held in place with elastic bandages. 
After 24 hours of exposure, the rats were unwrapped, sponged off 
with a mild detergent, rinsed, dried, and returned to their cages for 
13 days observation.or until death. During the observation period, 
the rats were weighed and observed for clinical signs. Surviving 
rats weie sacrificed. 
No 
Ammonium perfluorooctanoate, purity approximately 100% 
The mortality was 0/5 and 1/5 at 5000 and 7500 mglkg, 
respectively. Death occurred 3 days after treatment. Ammonium 
perfluorooctanoate caused mild skin irritation and weight loss at 
both dose levels. In addition, stained face and wet and stained 
perineal area were observed at 7500 mglkg. 
DuPont Co. (1980). Unpublished Data, Haskell Laboratory Report 
No. 682-80. 
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Kennedy, G. L., Jr. (1985). Toxicol. Appl. Phannacol., 
81:348-355. 

Dermal LDso 
Male rabbits/New Zealand White 
24 hours 
4278 mglkg (95% confidence limits, lower 2369 mglkg, upper 
9814 mglkg, slope 6.2504) 
Rabbits were clipped free of hair over the back and trunk area. and 
were fitted with plastic collars. Five, 5,- 5, and 2 male rabbits were 
dosed with 1500, 3000,5000, and 7500 mglkg ammonium 
perfluorooctanoate, respectively. The test substance was made into 
a slurry with water, was applied to the baek of each rabbit, and the 
test site was occluded (wrapped with plastic wrap, gauze, and 
elastic bandages). After 24 hours of exposure, the animals were 

· unwrapped, washed with water, dried, and returned to their cages 
for 14 or 15 days observation or until death. During the 
observation period, the animals were weighed and observed for 
clinical signs. Gross pathology was done on all survivors and 
1 animal that was found dead at 3000 mglkg. The LD50 value was. 
calculated from the mortality data. 
No 
Ammonium perfluorooctanoate, purity approximately 100% 
Mortality ratios of rabbits were 0/5, 115, 315, and 2/2 at 1500, 3000, 
5000, and 7500 mglkg, respectively. Death occurred within 4 days 
of dosing. Gross pathological examination showed no 
compound-related changes; however, there was skin irritation at all 
dose levels. Clinical signs included weight loss and labored 
breathing at all dose levels. In addition, lethargy (3000 mglkg), 
nasal discharge (5000 mglkg), shallow breathing (5000 mglkg), 
pallor (5000 mglkg), diarrhea (5000 mglkg), weakness 
(5000 mglkg), wet underneath the body (5000 and 7500 mglkg), 
and cyanosis (7500 mglkg) were observed. 
DuPont Co. (1979). Unpublished Data., Haskell Laboratory Report 
No. 659-79 . 

. ;_-. 

Kennedy, G. L., Jr. (1985). Toxicol. Appl. Pharmacal., 
81:348-355. 

Dermal Irritation 
Male rabbits/New Zealand White 
Six male rabbits were clipped free of hair on the trunk and lateral 
areas, and placed in FDA-type stocks. Doses of 0.5 g solid · 
ammonium perfluorooctanoate were applied as an aqueous paste to 
the intact skin under gauze squares, and the test site was 
semi-occluded (rubber sheeting was loosely wrapped around the 
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trunk and secured with adhesive tape). After 24 hours, the rabbits 
were removed from the stocks, the patches removed, and the 
reactions observed. Observations were also made at 48 hours. 
No 
Ammpnium perfluorooctanoate, purity approximately 100% 
Ammonium perfluorooctanoate caused mild to moderate skin 
irritation in 24 hours, and slight to moderate irritation in 48 hours 
when tested on the shaved intact skin of rabbits under 
semi-occluded conditions. 
DuPont Co. (1979). Unpublished Data, Haskell Laboratory Report 
No. 636-79. 

Dermal Irritation 
Male rabbits/New Zealand White 
Twenty-one male rabbits were clipped free of hair over the back 
and trunk areas, and fitted with plastic collars. Ammonium 
perfluorooctanoate impregnated Teflon® strips or ammonium 
perfluorooctanoate impregnated Kevlar® strips were applied to the 
back of each rabbit. Three rabbits served as controls and were 
wrapped in non-ammonium perfluorooctanoate-treated material. 
The trunk of e?-ch rabbit was then occluded (wrapped with a layer 
of plastic wrap, gauze stretch bandage, and adhesive stretch tape). 
After 4-, 8-, or 24-hour exposure periods, the wrappings were 
removed and the exposed areas were wiped with gauze pads that 
were soaked in a 50:50 ethanol:water solution. The animals were 
observed after unwrapping for skin irritation. 
No 
Ammonium perfluoroocta.noate impregnated Teflon® (48% Teflon® 
fibers, 38% Teflon® resin that included 2.9% Triton® X-100 and 
0.061% ammonium perfluorooctanoate, and 14% dimethylsilicone 
oil) 

Ammonium perfluorooctanoate impregnated. Kevlar® ( 40.5% 
Kevlar® fibers, 42% Kevlar® resin that included 3.2% Triton® 
X-100 and 0.067% ammonium perfluorooctanoate, and 17.5% 
dimethylsilicone oil) 
No ski.Ii irritation was observed during the study. 
DuPont Co. (1981). Unpublished Data, Haskell Laboratory Report 
No. 736-81. 

Eye Irritation 
Rabbits/New Zealand White 
One-tenth mL (38.3 mg) of solid test substance was placed into the 
right conjunctival sac of each of 2 rabbits (sex not specified). After 
20 seconds, 1 treated eye was washed with tap wate.r for 1 minute. 
The treated eye of the other rabbit was not washed. Observations 
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of the cornea. iris, and conjunctiva were made with a hand-slit 
lamp at 1 and 4 hours, and at 1, 2, 3, 7, 14, 21, and 28 days. 
Fluor-I-strip® stain and a biomicroscope were used at examinations after the day of treatment. 
No 
Ammonium perfluorooctanoate, purity 100% 
Ammonium perfluorooctanoate caused generalized moderate 
corneal opacity with a small area of severe opacity, intermittent 
moderate iritis, and moderate conjunctivitis when tested in a rabbit 
eye that was unwashed after treatment. The ocular effects 
gradually receded; however, the small area of corneal opacity 
persisted, and at 21-28 days was mild with vascularization (sign of 
healing). An eye dosed with the test substance and promptly 
washed bad a small area of slight to moderate corneal opacity and 
moderate to slight conjunctivitis with no iritic effect. The eye was 
normal within 7 days, except for mild conjunctival redness, which 
was normal within 14 days. 
DuPont Co. (1979). Unpublished Data, Haskell Laboratory Report No. 635-79. 

Repeat Dose Toxicity 

Type: 
Species/Strain: 

Sex/Number: 
Exposure 
Period: 
Frequency of 
Treatment: 
Exposure 
Levels: 
Method: 

GLP: 
Test Substance: 
Results: 

Repeated Dose Oral Toxicity Study 
Mice/CD-1 
Rats/Crl:CD® 
Male and female/5/group 

9 doses (3/week) 

3 weeks 

0, 0.1, 1.0, 10 mglkg 
The test substance, as aqueous solutions, w..-..s administered by 
intragastric intubation to rats and mice. Control rats and mice 
received water only. Body weights and clinical signs were 
recor4~d. Animals were sacrificed 3 days after the fmal dose and 
the livers were removed and weighed. 
No 
Ammonium perfluorooctanoate, purity approximately 100% 
A significant liver weight increase was noted in both male and 
female mice at the 1 and 10 mglk.g levels. Significantly increased 
liver weights were noted in male rats, but only at 10 mglkg. There 
were no significant changes in the liver weights of female rats at 
any dose. 
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Mortality occurred in 'liS female mice at 10 mglkg. No mortality 
occurred in male mice, male rats, or female rats at any dose level 
tested. Sporadic weight loss occurred in the 0.1, 1.0, and 10 mglkg 
female rats and in the 0.1, 1.0, and 10 mglkg male and female 
mice. Weakness was observed in the 10 mglkg female mice. 
DuPont Co. (1983). Unpublished Data, Haskell Laboratory Report 
No.138-83. 

Repeated Dose Oral Toxicity Study 
Rats/Crl:CD 
Male/12 

12 days; 14 days ofrecovery 

10 daily doses (5 doses, 2 non-dose days, 5 doses) 

0, 6.7 mglkg 
Each of 6 rats received 10 daily doses of ammonium 
perfluorooctanoate by intragastric intubation as an aqueous 
solution. Body weights were recorded. Three rats were killed 
4 hours after receiving the lOth dose, ~d the remainder were killed 
14 days later. Organ weights were recorded. Six undosed rats 
served as controls. 
No 
Ammonium perfluorooctanoate, purity 99% 
The most prominent effect of the test substance was enlargement of 
the liver, which, at the end of the dosage regimen, was about 
45% heavier than that of the control rats. This change persisted 
after cessation of dosage, but the weight discrepancy was 
somewhat less since 14 days later the livers were only 20% heavier 
than those of control rats. 

The renal weights were 20% heavier than those of corresponding 
control rats, and this increase persisted after cessation of dosage, 
being 22% above that of the control rats 14 days later. These 
weight. ~hanges were not accompanied by morphological changes. 

The pancreatic weights were slightly depressed, being 8% and 12% 
lower than those of controls at the end of the test and recovery 
phases, respectively. The ad.renals and testes were slightly 
increased in weight after the last dose, +14% and +11 %, 
respectively, but returned to normal 14 days later. 
DuPont Co. (n.d.). Unpublished Data. 
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14-Day Feeding Study 
Rat/Crl:CD~BR 
Male/20/group 

14 days; 56 days of recovery 

ad libitum for 14 days 

0, 30, 300 ppm 
Rats were approximately 6 weeks old at arrival. At study start, the body weights ranged from 196 to 240 g. Rats were housed singly and were fed food and water ad libitum. During the test period each group were fed diet that contained 0, 30, or 300 ppm of the test substance. Diets were prepared once for the 2-week feeding period and were stored refrigerated until used. All rats were 
weighed and observed for clinical signs of toxicity. Rats not 
sacrificed at the end of the feeding period were weighed and observed during the recovery period. Cageside examinations to detect moribund or dead rats were conducted twice daily. Five rats/group were sacrificed at the end of the 14-day feeding period, and on recovery days 7, 28, and 56. Livers were removed and weighed at each sacrifice period. Blood samples were taken for organofluoride concentration analysis from rats sacrificed at the end of the feeding period and on recovery day 7. 

Appropriate statistical methods were used to analyze body weights, body weight gains, and organ weight data. 
No 
Ammonium perfluorooctanoate, purity approximately 100% 
Diets were not analyzed. 

No mortalities were observed during the study. Clinical signs of toxicity noted in the_30 and 300 ppm groups during the feeding period included irregular respiration, rapid breathing, red nasal discharge, and hunched posture. Statistically significant decrea.Ses in mean body weights were observed in rats from the 300 ppm dose group on days 7 and 14 of the feeding period and on recovery day 7. Mean body weight gains from this same group were 
significantly depressed during the fliSt week of feeding. 

Significant increases in mean absolute liver weights were observed in rats from the 30 and 300 ppm dose groups sacrificed at the end of the feeding period and on recovery days 7 and 28. Significantly increased mean relative liver weights were observed in rats from the 30 and 300 ppm dose groups sacrificed at the end of the feeding 
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period and on recovery day 7, and in the 300 ppm dose group rats 
sacrificed on recovery day 28. 

Mean blood organofluoride concentrations of rats sacrificed on 
recovery day 0 were 0.3 ppm in control rats, 33.2 ppm"In the 
30 ppm rats, and 71.5 ppm in the 300 ppm rats. On recovery day 7, 
mean blood organofluoride concentrations were 0.9 ppm for 
controls, 19.3 ppm for the 30 ppm group, and 22.2 ppm for the 
300 ppm group. 
DuPont Co. (1995). Unpublished Data, Haskell Laboratory Report 
No. 326-95. 

14-Day Feeding Study 
Mice/Cd~:CD-1 ~ 
Male and female/5/group 

14 days 

ad libitum for 14 days 

0, 30, 300, 3000 ppm 
Male and female mice (age 43 and 44 days, weighing 21 to 38 g) 
were fed diets containing ammonium perfluorooctanoate for 
14 consecutive days. Male and female controls were observed 
concurrently and fed only ground chow. Individual body weights, 
food consumption, and clinical signs were recorded. Liver weights 
were recorded at the 14-day sacrifice. 
No 
Ammonium perfluorooctanoate, purity approximately 100% 
All male and female mice died after dosing with 3000 ppm. One 
female mouse died at 300 ppm. Body weight loss occurred at 300 
and 3000 ppm. Liver weight/body weight ratios showed a dose
response increase at ~ 30 ppm in male and female mice. Clinical 
signs observed included unkempt head area (300 and 3000 mglkg) 
and -w:e~ess (300 mglkg). 
DuPorit"Co. (1982). Unpublished Data, Haskell Laboratory Repon 
No. 12-82. 

Kennedy, G. L., Jr. (1987). Toxicol. Lett., 39:295-300. 

14-Day Feeding Study 
Mice/Crt~ :CD-I 
Male and female/5/group/gender 

14 days 

..,.., ... , 
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ad libitwn for 14 days 

0, 10, 30, 100, 300, 1000, 3000, 10,000 ppm 
Male and female mice (age 41 and 42 days, weighing 19 to 30 g) 
were fed diets containing ammonium perfluorooctanoate for 
14 consecutive days. Male and female controls were observed 
concurrently and fed only ground chow. Individual body weights, 
food consumption, and clinical signs were recorded. Liver weights 
were recorded at the 14-day sacrifice. 
No 
Ammonium perfluorooctanoate, purity approximately 100% 
Death occurred at 1000, 3000, and 10,000 ppm. All female mice at 
3000 ppm and all male mice at 10,000 ppm were dead at the 
2-week time point. All 10,000 ppm female mice and 3000 ppm 
male mice were dead at the 1-week time point. Although death 
occurred in the 1000 ppm mice, details on the number of deaths 
was not reported. 

Body weight loss occurred at the end of each week at 300, 1000, 
3000, and 10,000 ppm male and female mice. Liver weight/body 
weight ratios showed a dose-response increase at ?: 10 ppm in male 
and female mice. Clinical signs observed included weakness (100 
-3000 ppm), tremors (300 and 1000 ppm), piloerection (100, 
1000, and 3000 ppm), pallor (10,000 ppm), stained perineal area 
(100- 1000 ppm), weight loss (100, 1000, 3000, and 10,000 ppm), 
and unkempt appearances (300 - 10,000 ppm). 
DuPont Co. (1981). Unpublished Data. Haskell Laboratory Report 
No. 560-81. 

14-Day Feeding Study 
Mice/Crl®:CD-1 
Male and female/5/group 

14 day~ 
• ;<I. .... 

ad libitum for 14 days 
Ammonium perfluorooctanoate: 0, 30 ppm 
Nonadeca.fluorodecanoic acid: 3, 10, 30, 300, 3000 ppm 
Mixtures of nonadecafluorodecanoic acid/ammonium 
perfl.uorooctanoate: 15115, 5/25, 2515 ppm 
Male and female mice (age 44 days, weighing 24 to 35 g) were fed 
diets containing either ammonium perfluorooctanoate, · 
nonadeca.fluorodecanoic acid, or mixtures of the two test 
substances for 14 consecutive days. Male and female controls were 
observed concurrent! y and fed only ground chow. Individual body 
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weights and clinical signs were recorded. Liver weights were 
recorded at the 14-day sacrifice. 
No 
Ammonium perfluorooctanoate, purity approximately 100% 
Liver weight/body weight ratio showed an increase at all levels 
tested. Mixing the 2 test substances did not alter the effects. Liver 
enlargement appeared to be dose-related with 
nonadecafluorodecanoic acid appearing the moz:e potent of the two 
substances. 
DuPont Co. (1982). Unpublished Data, Haskell Laboratory Report 
No. 537-82. 

21-Day Feeding Study 
Mice/Crl~:CD-1 

. Male and female/5/group 

21 days 
ad libitum for 21 days (Mice were mistakenly fed ground chow, 
without compound, for 2 days) 

0, 0.01, 0.03, 0.1, 0.3, 1, 3, 10, 30 ppm 
Male and female mice (age 41 and 42 days, weighing 21 to 33 g) 
were fed diets containing ammonium perfluorooctanoate 
(suspended in 1% corn oil before being mixed in ground chow) for 
21 consecutive days. Male and female controls were observed 
concurrently and fed only ground chow. Individual body weights 
and clinical signs were recorded. Liver weights were recorded at 
the 21-day sacrifice. 
No . 
Ammonium perfluorooctanoate, purity approximately 100% 
Livers were significantly heavier at 30 ppm, slightly heavier at 
3 ppm, and appeared normal at 10 ppm in male and female mice. 
No changes in liver weight were seen at feeding levels of 1 ppm or 
lower, and the significance of the change observed at 3 ppm, in 
light of no differences at 10 ppm, is questionable. The only clinical 
sign ob~erved was sporadic weight loss. . 
DuPont Co. (1982). Unpublished Data, Haskell Laboratory Report 
No. 323-82. 

Kennedy, G. L., Jr. (1987). ToxicoL Lett., 39:295-300. 

2-Year Feeding Study 
Rat/Crl:CD~R 
Male/156/group 
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GLP: 

ad libitum for 2 years 

0, 0 (pair-fed), 300 ppm 
Male rats were administered either 0 (ad libitum control group 
(C<Jntrol)), 0 (control pair-fed to the ammonium perfluorooctanoate 
group (CP-C8)), or 300 ppm ammonium perfluorooctanoate in the 
diet for approximately 2 years. After assignment to treatment 
groups each rat was designated for either hormonal evaluation 
(10/group/time point), cell proliferation evaluation (6/group/time 
point), or evaluation of peroxisome proliferation (6/group/time 
point). All rats were provided food and tap water ad libitum. 
Stability of ammonium perfluorooctanoate was confumed by 
analyses at the beginning, middle, and end of the study. 
Throughout the study, concentration of the test compound in the 
diet and the homogeneity of the test diets were determined. 

All rats were approximately 49 days of age on the day of study 
start. Body weights, food consumption, and clinical signs were 
monitored throughout the study. 

Blood was collected for hormonal analyses at approximately l, 3, 
6, 9, 12, 15, 18, and 21 months after initiation of the study. Serum 
was analyzed for testosterone, estradiol, luteinizing hormone (LH), 
follicle stimulating hormone (FSH), and prolactin concentrations. 

Rats were sacrificed at the following interim time points: 1, 3, 6, 9, 
12, 15, 18, and 21 months for cell proliferation and peroxisome 
proliferation evaluations. The following organs were weighed: 
testes, epididymides, accessory sex gland (ASG) unit with t1uid, 
coagulating gland/seminal vesicle with fluid removed, prostate, and 
liver. Immediately after weighing, the liver and testes from 
animals selected for peroxisome proliferation evaluation were 
placed in ice-cold homogenization buffer for peroxisomal 
preparation. The following tissues were collected from the rats 
select~d for cell proliferation evaluation: right and left testes, 
epididYmides, ASG, liver, duodenum, pituitary, and all organs with 
gross lesions. All rats surviving the 24-month test period were 
sacrificed and necropsied. Brain, heart, liver, spleen, kidneys, ASG 
unit, coagulating gland/seminal vesicles with fluid removed, 
prostate, epididymides, and testes were weighed at necropsy. The 
liver, testes, epididymides, pancreas, and organs with gross lesions 
were examined microscopically. 

Data were analyzed by appropriate statistical methods. 
No EID091551 
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Ammonium perfluorooctanoate, purity 98-100% 
Increased relative liver weights were observed in the ammonium 
perfluorooctanoate-treated rats. Hepatic B-oxidation activity was 
also increased in the ammonium perfluorooctanoate-treated rats at 
all time points. Ammonium perfluorooctanoate did not 
significantly alter the rate of Leydig cell B-oxidation or Leydig cell 
proliferation. Moreover, the rate of 8-oxidation in Leydig cells was 
approximately 20-times less than the rate of hepatic B-oxidation. 
Serum testosterone, FSH, prolactin, and LH levels were 
unchanged. There were, however, significant increases in serum 
estradiol levels in the ammonium perfluorooctanoate-treated rats at 
1, 3, 6, 9, 15, 18, and 21 months. At 12 months, the ammonium 
perfluorooctanoate-treated rats had elevated ser:um estradiol levels 
when compared to the pair-fed control. Histopathological 
evaluation revealed compound-related increases in liver, Leydig 
cell, and pancreatic acinar cell tumors. Based on these data, .the 
Leydig cell tumors appear to be due to the combination of elevated 
estradiol levels and reduced prolactin levels. · 
DuPont Co. (2000). Unpublished Data (Draft Manuscript). 

Repeated Exposure Inhalation Study 
Rats/ChR-CD 
Male/20/group 

2 weeks; 42 days of recovery 

6 hours/day, 5 days/week 

0, 8, 80 mg/m3 

Houseline air (approximately 20 Umin) was passed through a 
cyclone-head dust generator connected to a particle 
agitator-reservoir that contained ammonium perfluorooctanoate. 
The resulting airborne particulate was passed into a 30 L battery jar 
exposure chamber. The atmospheric concentration of ammonium 
perfluorooctanoate in the exposure chamber was monitored at 
30-min~te intervals. 

Rats were exposed, head only, for 5 consecutive days, 6 hours per 
day. After 5 days, the rats were given a 2-day recovery (weekend), 
which was followed by 5 daily, consecutive 6-hour exposures. All 
rats were weighed and observed daily (except weekends) during the 
exposure and recovery periods. Food and water were available ad 
libitum at all times other than during the actual exposure. 

Clinical laboratory examinations were performed on 10 rats from 
each group at 0, 14, and 28 days post-exposure. After a total of 
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10 exposures, 5 rats from each group were pathologically evaluated 
at 0, 14, 32, and 42 days post-exposure. Organs were weighed, and 
absolute and relative organ weights were calculated. 

On the 5th and 9th days of exposure, 10 rats were selected from each 
group for eye examinations. 
No 
Ammonium perfluorooctanoate, purity approximately I 00% 
Overall mean concentrations were 0, 11 ± 5, 83 ± 17 for the 0, 8, 
and 80 mg/m3 exposure levels, respectively. 

Rats exposed to ammonium perfluorooctanoate showed a 
suppression of body weight throughout the test. The 83 mg/m3 

group was more severely affected during exposure and for 14 days 
of recovery. During each exposure, sporadic cases of blinking, 
pawing, chewing, and red eye and nasal discharge were seen in all 
groups. 

Some rats exposed to ammonium perfluorooctanoate dust displayed 
elevated alkaline phosphatase activity. Effects were seen in 
glutamic-pyruvic transaminase and glutamic-oxalacetic 
transaminase after 0, 14, and 28 recovery days. The incidence was 
related to dose; higher activities were found at the higher exposure 
level. However, only the latter activity at 83 mg/m3 was statistically 
different from controls. 

Pathologic evaluations showed cloudy swelling or granular 
degeneration of hepatocytes in the livers of rats exposed to 
ammonium perfluorooctanoate for 10 days with no recovery. This 
effect was not seen after a 14-day or longer recovery period. No 
other compound-related histologic changes were noted. Exposure
related increase in liver weights was observed. 

No corneal, iritic, or: conjunctival effects were seen in any of the rats 
examined after 5 or 9 exposure days. 
DuPo~tCo. (1979). Unpublished Data. Haskell Laboratory Report 
No. 253-79. 

Kennedy, G. L., Jr. et al. (1983). The Toxicologist, 3:22. 

Repeated Exposure Inhalation Study 
Rats/Crl:CD® 
Male/24/group 

2 weeks; 84 days of recovery EID091553 
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Frequency of 
Treatment: 
Exposure 
Levels: 
Method: 

GLP: 
Test Substance: 
Results: 

6 hours/day, 5 days/week 

0, 1, 8, 80 mg/m3 

Dust atmospheres of ammonium perfluorooctanoate \\•f.!re generated 
by passin~ air through a glass generator. For the high concentration 
(80 mg/m ), chamber atmosphere concentrations were primarily 
determined by gravimetric analysis. For the intermediate and low 
concentrations (8 and 1 mg/m3

, respectively), chamber atmospheres 
were determined by a chemical analyses. 

Male rats (age 7-8 weeks, weighing 240-279 g) were exposed 
head-only to dust atmospheres for 6 hours/day, 5 days/week for 
2 weeks (weekends excluded). During exposure, rats were observed 
and clinical signs wertnoted. Post-exposure rats were weighed and 
observed daily for 14 recovery days, then weighed and observed 
2 times/week through 84 days of recovery. Five. rats/group were 
sacrificed at 0, 14, 28, 42, and 84 days of recovery, for a total of 96 
test days. 

Clinical laboratory .examinations were performed on 5 rats from 
each group at 0, 14, 28, 42, and 84 days post-exposure. After a total 
of 10 exposures, 5 rats from each group were pathologically 
evaluated at 0, 14, 28, 42, and 84 days post-exposure. The rats were 
examined grossly and tissues and organs were saved for microscopic 
evaluation. In addition, lungs, heart. thymus, spleen, liver, testes, 
and kidneys were weighed. 

At necropsy, blood was collected for analysis of organofluoride 
levels in rat blood. Blood samples from the 0 and 80 mg/m3 groups 
were analyzed at each recovery period. Blood samples from the 
1 and 8 mg!m3 groups were analyzed only at 0 and 28 recovery 
days. 
No 
Ammonium perfluorooctanoate, purity approximately 100% 
Over:i.lJ.mean concentrations were 1.0 ± 0.5, 7.6 ± 2.5, and 
83.9 :±: i2.8 mg/m3 for the 1, 8, and 80 mg!m3 groups. respectively. 

Body weight analysis demonstrated no significant differences 
between controls and 1 mg!m3

• Body weights from animals exposed 
to 8 mg!m3 were significantly higher than controls from test days 
17-33. Body weights from animals exposed to 80 mg/m3 were 
significantly lower than controls from test days 2-16. Observations 
of clinical signs during exposures showed only slight signs of nasal 
and ocular discharge. However, at the high concentration, after 
3-4 days on test 1 rat died dlli'i.D.g exposure and 1 rat was sacrificed 
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References: 

Type: 
Species/Strain: 
Sex./Number: 

in extremis. Both of these rats had severe weight loss. Mortality was probably exposure-related. although pathologic evaluation could not determine the cause of death. Three of 24 rats in the 80 mglm3 exposure group exhibited lung noise during the 12-day exposure period. 

Organ to body weight ratios demonstrated a significant, dose-related increase in lung, liver, and testes weights after 0 recovery days. The liver/body weight ratios were significantly higher in animals 
exposed to 80 mglm3 through 28 days of recovery. Mean absolute liver weights were significantly higher in the 8 mglm3 animals 
through 28 days of recovery, but this may be an artifact caused by an unexplainable increase in body weight accompanied by a normal increase inliver weights at 8 mglm3

. 

Clinical laboratory measurements demonstrated an increase in alkaline phosphatase in all groups exposed to ammonium 
perfluorooctanoate after 10 exposures, but this finding was 
significant only at 8 and 80 mglm3

• This increase persisted in the 80 mg!m3 animals through 14 days of recovery. After 28, 42, and . 84 days of recovery no differences were found. 

Compound-related pathologic findings included heavy livers, 
panlobular hepatocellular hypertrophy, centrolobuiar hepatocellular hypertrophy, and hepatocellular necrosis in animals exposed to 8 and 80 mglm3

• These findings showed an exposure-response relationship, but were reversible by 28 days of recovery (8 mglm3
) or 42 days of recovery (80 mglm3

). 

Blood organofluoride analysis clearly demonstrated an 
exposure-related presence in all groups (including the controls, this finding remains unexplained). Blood organofluoride levels 
decreased with time, but was detectable after 84 days of recovery in both the control and 80 mglm3 exposure levels. 
DuPont Co. (1981). ·Unpublished Data. Haskell Laboratory Report 
No. 2~$-81. 

Kennedy, G. L.. Jr. et al. (1983). The Toxicologist, 3:22. 

Kennedy, G. L., Jr. et al. (1986). Food Chern. Toxicol., 
24:1325-1329. 

Repeated Dose Dermal Study 
Rats/ChR-CD 
Male/15/group 
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Exposure 
Period: 
Frequency of 
Treatment: 
Exposure 
Levels: 
Method: 

GLP: 
Test Substance: 
Results: 

2 weeks; 42 days of recovery 

6 hours/day, 5 days/week 

0,20, 200,2000 mglkg 
Male rats (age 8 weeks, weighing 210-245 g) were collared to prevent ingestion of the compound when preening and grooming during the 2-week exposure period. Ammonium 
perfluorooctanoate, as an aqueous paste, was applied to the backs of each rat that had been shaved free of hair. Daily 6-hour exposures ended when the compound was wiped from the rats' backs with a gauze pad. Collars were removed after exposure day I 0. Throughout the test period, food and water were available ad libitum. Body weights and clinical signs were recorded. 

After exposure day 10 and on recovery days 14 and 42, blood was taken from 5 rats from each group for hematology measurements. Gross necropsy and histopathological examinations were performed on 5 rats/group after exposure 10, and on recovery days 14 and 42. Mean absolute and relative organ to body .weight analyses were performed. After exposure 10 and on recovery days 14 and 42, blood was collected from 5 rats/group for organofluorine determinations. Eye examinations were performed on each rat after exposure 9, and on recovery days 13 and 41. The procedure included gross observation of the eyes using a bright light, and semimicroscopic observation using a hang magnifying lamp and a slit-lamp biomicroscope. 

Data were analyzed by appropriate statistical methods. No 
Ammoniwn perfluorooctanoate, purity appro.ximately 100% Rats treated with 20 mglkg ammonium perfluorooctanoate showed normal body weights and no unusual clinical signs during the experiment. During. the 10-day exposure period, rats treated with either ~00 or 2000 mglkg lost weight, followed by a normal growth after the exposure period. Slight redness of the skin was observed in these 2 groups, along with salivation in the 2000 mglkg group only. 

Clinical enzyme determinations monitoring liver function (alkaline phosphatase, OPT, and GOT) showed dose-related increases in all treated groups after exposure 10. These values returned to normal at recovery days 14 and 42. 

Liver damage characterized by coagulative necrosis. was observed in all treated groups following the lOrh dose. The incidence and 
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References: 

severity of liver damage was dose-related. Recovery was complete in the 20 mglkg group 14 days following the 10m dose, and was 
essentially complete in the 200 mglk.g group at the same time. On 
recovery day 42, reversal of liver damage was essentially complete in the 2000 mglkg group. Two rats exposed to 2000 mglkg had 
coagulative necrosis of the epidermis at the dose site following 
10 exposures. Liver weights, both on an absolute and relative to 
body weight basis, showed a dose-related increase on exposure day 
10, with a return to normal weight seen in the 20 mglkg group at 
14 days and in the 200 mglkg group at 42 days of recovery. The 
increased liver weight persisted for 42 days in the 2000 mgfkg 
group, although a trend toward normal was observed. On exposure day I 0, the mean kidney weights of the 20 mglkg group were 
significantly greater than controls, and the mean absolute spleen and kidney weights from the 2000 mg/kg group were significantly less 
than controls. The mean relative testicular weights from the 
2000 mglkg group showed a statistically significant increase on 
exposure day 10. On recovery day 14, there was a statistically 
significant increase in the mean relative kidney and testes weights of the 200 and 2000 mglkg groups. 

Blood organotluoride levels showed dose-related elevation on 
exposure day 10, followed by a decrease in the levels at recovery 
days 14 and 42. These values after the lOth exposure ranged from 
52, 81, and 118 ppm (20, 200, and 2000 mglkg, respectively) to 1, 4, and 8 ppm (20, 200, and 2000 mglkg, respectively) at recovery day 
42. At a blood organofluoride concentration of approximately 
10 ppm, there were normal liver weight to body weight ratios and 
serum enzyme activity, and no clinical signs or body weight 
differences from controls. One rat showed liver changes at this 
level. At a blood organofluoride level of approximately 50 ppm, 
there were marked liver changes and significant increases in the 
mean absolute and relative liver weights. No other toxic effects 
were evident at this blood organofluoride concentration. 
DuPont Co. (1980): ·Unpublished Data. Haskell Laboratory Report 
No. 589-80. 

Kennedy, G. L., Jr. (1985). Toxicol. Appl. Pharmacal., 81:348-355. 

Developmental Toxicity 

Type: 
Species/Strain: 
Sex/Number: 
Route of 
Administration: 

Developmental Toxicity in Rats 
Rats/Crl:CD®(SD)BR 
Females/6-15/group 

Inhalation 

36 
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Exposure 
Period: 
Frequency of 
Treatment: 
Exposure 
Levels: 
Method: 

Days 6-15 of Gestation 

6 hours/day 

0, 0.1, 1.0, 10.0, 25.0 mglm3 

Female rats were mated to males, and mating was verified by 
detection of spermatozoa-in the vaginal lavage each morning 
following overnight cohabitation. The day that spermatozoa were 
detected was designated as Day 1 of gestation (Day IG). 

For Experiment I (females sacrificed before parturition), a total of 
24 mated females were to have been assigned t9 each group 
(12 females/group/Run). However, due to the degree of maternal 
toxicity in evidence in the 25.0 mg!m3 group in Run I, this 

·concentration was reduced to 10.0 mg/m3 for Run II, and 15 mated 
females were assigned to this new group. Furthermore, two more 
control groups (6 mated females/group) were added to Run II; one 
was pair-fed to the 25.0 mg!m3 group, and the other was pair fed to 
the 10 mglm3 group. 

For Experiment II (females allowed to give birth), in Run I 
12 mated female rats were distributed to each group. With the 
addition of the 10.0 mglm3 group in Run II, 6 mated females were 
added to both the control and the 10.0 mg!m3 groups. 

Rats were exposed whole-body to atmospheres of ammonium 
perfluorooctanoate in 150 L glass and stainless steel Rochester
type chambers within which the rats were housed individually in 
wire-mesh modules. Chamber concentrations were determined by 
gravimetric analysis either each Yz hour ( 1.0 mg!m3

, and 10 or 
25 mglm3

) or each hour (0.1 mg/m3
), and by a spectrophotometric 

technique (on each 0.1 mg!m3 sample, and on 5-6 samples per 
exposure day for the. other levels tested). 

DamS" were weighed and observed for clinical signs. Feed 
consumption was measured during gestation (2 females/cage). The 
dams were coded from before sacrifice until all maternal and fetal 
data were collected, and until all structural alterations noted among 
the fetuses were classified. After sacrifice, the dams were 
examined for gross pathologic changes, liver weight was recorded, 
and reproductive status was determined. The number of corpora 
lutea and implantation sites were counted, and the number and 
position of all live, dead, and resorbed fetuses were recorded. 

All live and dead fetuses were weighed and sexed externally and 
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GLP: 
Test Substance: 
Results: 

internally, and the live fetuses were examined for external· alterations. Approximately Y2 of the fetuses of each litter that were alive when removed from the dam were examined for visceral alterations, and all stunted or malformed fetuses were examined similarly. The fetuses that were examined for visceral alterations were also examined for head alterations. Sections, containing the eyes of 3 fetuses from each litter of the 25.0 mglm3 group and of 2 fetuses from each litter·of the control group, were processed histologically for examination. In Run II, one fetal head from each of 4 litters from the 10.0 mglm3 group and the·control group were examined. In addition; the heads from all fetuses in the group pair fed to the 25 mg/m3 group were processed for examination. All fetuses were examined for skeletal alterations. 

For Experiment II, the procedures used until Day 21 G were the same as for Experiment I, except that the dams were weighed less frequently during gestation, feed consumption was not measured, and the identity of each offspring within litters was not retained. Before expected parturition, each dam was housed in a 
polycarbonate cage that contained bedding. The date of parturition was noted and was termed Day 1 PP. The dams were weighed and examined for clinical signs. For each test group fertility index and gestation index were calculated, and for each litter viability index and lactation index were calculated. All dams were sacrificed on Day22 PP. 

The pups from each dam were counted, sexed, weighed, and examined for external alterations toward the end of Day 1 PP. Thereafter, each pup was weighed and inspected for adverse clinical signs on Day 4, 7, 14, and 22 PP. The eyes of the pups in all groups of Run I (Experiment m were examined by an ophthalmologist on Days 15, 16, or 17 PP, shortly after the eyes opened. This examination was conducted with the exposure levels coded. On Day 35 ~P. each pup was sacrificed and the eyes were fLxed for possible future evaluation . ... . 

Data were analyzed by appropriate statistical methods. 
Yes 
Ammonium perfluorooctanoate, purity > 95% 
The actual mean concentrations achieved were 0 and 
approximately 0.14, 1.2, 9.9, and 21.0 mglm3 for the 0, 0.1, 1.0, 10.0, and 25.0 mg!m3 exposure groups. 

No effects were observed at 0.1 or 1.0 mg/m3
• None of the 21 dams exposed to anunonium perfluorooctanoate at 10.0 mg/m3 

died, but they showed similar clinical signs to a lesser degree than 
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Type: 
Species/Strain: 
Sex/Number: 
Route of 
Administration: 
Exposure 
Period: 

. 3 3 that seen at the 25.0 mg/m level. At 25 mg/m , ammonium 
perfluorooctanoate was overtly toxic to rats in that 5/24 did not survive to term, most of the survivors had wet abdomens; reddishbrown discoloration around the eyes, nose, and mouth; lethargy; decreased feed consumption and body weight gain dw1:ng the exposure period; and an unkempt appearance. 

Maternal liver weight changes among groups on a relative weight basis indicated that exposure to ammonium perfluorooctanoate at 10.0 mg/m3 or greater resulted in significantly larger livers. This increase in liver weight occurred despite the significant decrease in body weight gain in these groups, which significantly reduced the relative liver weights of the pair-fed contrd groups. 

No differences from c8'ntrol were observed in the mean number of · implants, mean number of corpora lutea, or fetal death in any dose level tested. 

Developmental toxicity was not demonstrated upon sacrifice of the dams on Day 21 of gestation at any concentration of ammonium perfluorooctanoate tested. Concentration-related embryo-fetal 
toxicity, exfressed as decreased fetal weight, occurred only at 25.0 mglm , which was overtly toxic to the dams. This decreased body weight persisted to Day 1 PP, but not to Day 4 PP. 

On Days 15, 16, or 17 PP, coded examination of the pups' eyes in vivo from Run I did not reveal concentration-related 
malformations. In view of these negative results, similar in vivo examination of the eyes of the pups from Run II was not 
conducted. · 

Ammonium perfluorooctanoate did not demonstrate a unique 
hazard to the conceptus. 
DuPont Co. ( 1981 ) .. Unpublished Data, Haskell Laboratory Report No. 881-81. 

Staples, R. E. et al. (1984). Fundam. Appl. Toxicol., 4:429-440. 

Developmental Toxicity in Rats 
Rats/Crl:CD®(SD)BR 
Female/25/group (Experiment I), 12/group (Experiment m 
Gavage 

Days 6-15 of Gestation EID091560 



Exposure 
Levels: 
Method: 

0, 100 mglkg 
In a pretest, 2 non-pregnant female rats were administered 
ammonium perfluorooctanoate by gavage at 150 mglk:g/day or 
100 mglkg/day to determine the maximum dose that the dams 
could tolerate for the planned exposure period of 10 days. 

For the definitive study, female rats were mated to males, and the day that spermatozoa were detected in vaginal lavage was 
designated as Day 1 of gestation (Day I G). 

For Experiment I, body weights, clinical signs, and feed 
consumption during gestation were recorded. The dams were 
coded fromjust before sacrifice until all maternal and fetal data 
were collected, and until all structural alterations noted among the 
fetuses were classified. 

After sacrifice of the dams on Day 21G, gross pathologic changes 
were examined, liver weight was recorded, and reproductive status was determined. The number of corpora lutea and implantation 
sites were counted, and the number and position of all live, dead, 
and resorbed fetuses were recorded. All live and dead fetuses were weighed and sexed externally and internally, and the live fetuses 
were examined for external alterations. Approximately Y.z of the 
fetuses of each litter that were alive when removed from the dam 
were examined for visceral alterations. In addition, all stunted or 
malformed fetuses were similarly examined. The heads of all 
fetuses examined for visceral alterations and a sufficient number of the remainder to total 2/3 of each litter were fixed and examined 
for head alterations. All fetuses, except the heads of those that 
were fued, were examined for skeletal alterations. 

For Experiment II, the procedures used until Day 21G were the 
same as for Experiment I, except that body weights were collected 
on di.fff?rent gestation days, feed consumption was not measured, 
and ~~·identity of each offspring within litters was not retained; 
At least two days before expected parturition, each dam was 
housed in a polycarbonate cage with bedding. The date of 
parturition was noted, and was termed Day 1 PP. The dams were 
weighed and examined for clinical signs. For each test group 
fertility index and gestation index were calculated, and for each 
litter viability index and lactation index were calculated. All dams 
were sacrificed on Day 23 PP, without pathological examination. 

The pups from each dam were counted, sexed, weighed, and 
examined for external alterations toward the end of Day 1 PP. 
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GLP: 
Test Substance: 
Results: 

Thereafter, each pup was weighed and inspected for adverse 
clinical signs on Day4, 7, 14, and 22 PP. The eyes of the pups in 
both groups were examined by an ophthalmologist between 
Days 27 and 31 PP. This examination was conducted with the 
exposure levels coded. On Day 35 PP, each pup was sacrificed and 
the eyes were fixed for histologic evaluation. 

Data were analyzed by appropriate statistical methods. 
Yes 
Ammonium perfluorooctanoate, purity ~ 95% 
In the pretest, one rat (weighing 278 g) dosed at 150 mglkg showed 
severe clinical signs of toxicity by the 4th day and was found dead 
on the morning of the 5th day, by which time it had lost 
approximately 40 g body weight. Another rat (weighing 260 g) 

. dosed at 150 mglkg lost approximately 11 g by the 3rd day. After 
5 days of dosing at 100 mglkg, adverse clinical signs were not 
noted in 1 rat that lost approximately 6 g, and were mirtimal in the 
other rat that lost approximately 14 g. On this basis, the 
100 mglkglday dosage level was judged to be the maximum that 
the dams could tolerate for the planned exposure period of 10 days. 

In Experiments I and II, 5 of the 37 dams given ammonium 
perfluorooctanoate were found dead and 1 was sacrificed in a 
moribund state, as compared to 0 of the 37 control animals. During 
the dosing period, all but 1 of the dams that subsequently died had 
wet perineal areas and were lethargic. Two also had 
chromodacryorrhea and chromorhinorrhea. Among the remaining 
dams, 4 developed alopecia, 1 had lung noise, and 1 had diarrhea. 
In the control group, the only clinical sign noted was focal alopecia 
that developed in 1 dam. 

From Days 6-ISG, the treated group in Experiment I gained 
approximately 1/3 less than the control group •. and during the 
post-treatment period (Days 16-210), the body weight gain of the 
amm<;mium perfluorooctanoate-treated group significantly 
exceeded that of the control group. In Experiment II, the Day 1 iSG 
body weight was not taken, therefore, Days 6-15 body weight gains 
were not calculated. 

Feed consumption was measured only for Experiment I. During 
the dosing period, the treated group consumed significantly less 
feed than the control group. Feed consumption was similar to the 
control value in the post-exposure period. 

Mean maternal liver weight for the treated group was increased, but 
the difference was not statistically significant. At sacrifice, I of the 
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Reference: 

1\tfiscellaneous 

Type: 
Species/strain: 
Method: 

dams given ammonium perfluorooctanoate was observed to have several red areas on· the visceral surface of the median lobe of the liver. 

In Experiment I, the maintenance of pregnancy, the incidence of resorptions, and fetal body weight were not adversely affected by ammonium perfluorooctanoate administration. Similarly, in 
Experiment IT, no adverse effect on reproductive performance or on pup viability or growth_ was demonstrated. 

The only embryo-fetal toxicity finding noted that could be 
compound-related was an increased incidence of fetuses with 
ossification sites on the frrst lumbar vertebrae versus the incidence in the control group. This difference in incidence was statistically significant only if analyzed by a one-tailed test Its presence was probably a response to generalized stress evoked by the toxic state of the dams. The postpartum viability, growth rate, and 
development of the offspring from additional dams given 
ammonium perfluorooctanoate were not affected. 

In vivo examination of pups' eyes between Days 27 and 31 PP revealed no compound-related alterations in the pups. 

Ammonium perfluorooctanoate did not demonstrate a unique 
hazard to the conceptus. 
DuPont Co. (1982). Unpublished Data, Haskell Laboratory Report No. 1-82. 

1\tietabolism 
Female and male rats/Crl:CD® 
Female albino rats (7-8 weeks old and weighing approximately 200 g); pregnant primigravida females (weighing approximately 200 g); and male rats (approximately 8 weeks old and weighing appro~ately 250 g) were used. The rats were housed 2/cage and allowed food and water ad libitum. 

Groups A-E rats were tested to measure blood organofluoride 
levels in female rats as a function of post-exposure time following oral administration and to investigate multiple versus single doses. Group A (21 female rats) was dosed with 25 mglkg orally and 
3 rats were sacrificed at ':4, Yl, 1, 2, 4, 8, and 24 hours after dosing. Groups Band C (12 female rats/group) were orally dosed with 
2.5 or 150 mglkg, respectively, and 3 rats were sacrificed at 'h. 2, 8, and 24 hours after dosing. Group D (21 female rats) was dosed 
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GLP: 
Test Substance: 
Results: 

11 days with 25 mglkg orally each day and 3 rats were sacrificed at 
IA, Yl, 2, 4, 8, 24, and 168 hours after the 11th dose. Group E 
(12 male rats) was dosed at 25 mglkg orally and 3 rats were 
sacrificed at Yz, 8, 24, and 168 hours after dosing. 

Groups F-I rats were tested to measure blood organotluoride levels 
in female rats following inhalation exposure. Group F (24 female 
rats) was exposed to a single 6-hour exposure of 10 mg!m3 and 
3 rats were sacrificed at 1A, Yl, 1, 2, 4, 8, 24, and 168 hours after 
exposure. Groups G and H (12 female rats/group) were exposed to 
a single 6-hour exposure of 1 mglm3 or 0.1 mg!m3

, respectively, 
and 3 rats were sacrificed at Yl, 2, 8, and 24 hours after exposure. 
Group I (12 male rats) was exposed to a single .6-hour exposure of 
10 mg/m3 and 3 rats were sacrificed at Y2, 2, 8, and 24 hours after 
exposure. 

Groups J-N were tested to compare blood organotluoride levels in 
pregnant versus non-pregnant rats and to compare oral exposti.re 
versus inhalation exposure. Group J (12 pregnant female rats) was 
administered 25 mglkg orally on gestation day 15 and 3 rats were 
sacrificed at Yz, 2, 8, and 24 hours after dosing. Group K 
(6 pregnant female rats) was administered 25 mglkg orally on 
gestation days 6-11 and 3 rats were sacrificed at 'fz and 2 hours 
after the 6th dose. Group L (12 pregnant female rats) was 
administered 25 mglkg orally on gestation days 6-15 and 3 rats 
were sacrificed at Y:z, 2, 8, and 24 hours after the lOth dose. Group 
M (6 pregnant female rats) was exposed via a single 6-hour 
inhalation exposure to 10 mg/m3 on gestation day 15 and 3 rats 
were sacrificed at Y:z and 2 hours after exposure. Group N 
(3 pregnant female rats) was exposed via inhalation, 6 hours/day, to 
10 mg/m3 on gestation days 6-15 and 3 rats were sacrificed at 
Yz hour after the lOih exposure. 

Blood samples were. obtained from each rat. 
No 
Am.motiium perfluorooctanoate, purity approximately 100% 
The uptake and clearance of ammonium perfluorooctanoate from 
the blood of female rats following a single oral dose was rapid with 
the peak reached 1-2 hours post-treatment and with virtual total 
clearance by 24 hours. A dose-response was demonstrated with no 
apparent changes in blood organofluoride levels following multiple 
oral dosing. A slower clearance rate in male rats was demonstrated 
following a single oral dose. 

A single 6-hour inhalation exposure resulted in peak blood levels 
within 1 hour after cessation of exposure. The test substance 
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Type: 
Species/strain: 

Method: 

GLP: 
Test Substance: 
Results: 

rapidly cleared from the blood, and the number of exposures did 
not affect blood levels. Male rats cleared the compound much 
more slowly. 

Pregnant and non-pregnant rats showed similar organofluoride 
blood levels following either oral or inhalation exposures. 

The amount of ammonium perfluorooctanoate present as the 
straight chain isomer increases relative to the non-straight'chain 
isomers as the time following ammonium perfluorooctanoate 
administration increases. This suggested that the non-straight chain 
isomers are cleared from the blood more rapidly than the straight 
chain isomer, or that a metabolite is present. 
DuPont Co. (1981). Unpublished Data. Haskell Laboratory Report 
No. 593-81. 

Metabolism 
Male rats/Crl:CD® 
Male mice 
14C-Ammonium perfluorooctanoate (0.5 JJ.Ci/mg) as an aqueous 
solution was administered by intragastric intubation to 8 young 
adult male rats and 6 adult male mice at a dose of 10 mglk:g. One 
control group (2 rats and 2 mice) was sacrificed at 24 hours and 
1 control group (3 rats and 2 mice) was sacrificed at 96 hours. The 
treated group (3 rats and 2 mice) was dosed with cholestyramine 
( 1000 mglkg) 24 hours after dosing with the test substance and then 
sacrificed at 96 hours. After dosing, rats and mice were placed in 
individual glass metabolism chambers. Exhaled 14C was sampled 
at 24, 48, 72, and 96 hours. Feces and urine were collected. At 
sacrifice time, 1-2 mL of blood was removed from the mice and 
approximately 8 mL of blood was removed from the rats. Livers 
were removed, homogenized, weighed, and 0.5 g samples were 
oxidized and counted. 
No 
Ammonium perfluorooctanoate, purity approximately 100% 
Althol!-gh a previous study (DuPont Report No. 828-81 -described 
below) "indicated that cholestyramine resin could reduce the acute 
lethal effects of ammonium perfluorooctanoate in this study, there 
was no sign of enhanced elimination of 14C-ammonium 
perfluorooctanoate via feces, urine, or exhaled air. The differences 
between the 2 studies are most likely because of differences in 
absorption of the test substance. In the previous study, much of the 
dose was probably still in the gastrointestinal tract when 
cholestyramine was administered. The non-absorbed ammonium 
perfluorooctanoate then associated with cholestyramine, was 
removed before absorption could occur, and thus prevented the 
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Reference: 

Type: 
S pecies/stra.in: 

Method: 

GLP: 

acute lethal effects of ammonium perfluorooctanoate. 

For both rats and mice, the primary route of excretion was urinary, 
followed by fecal and expired air. .. 
After 96 hours, fecal elimination was nearly the same for both 
species; however, the mouse expired significantly more 14C in the 
air than the rat. Most notably, the mouse excreted less in the urine 
than the rat. This difference in urinary excretion was reflected as a 
greater concentration in mouse liver. 
DuPont Co. (1982). Unpublished Data, Haskell Laboratory Report 
No. 405-82. 

' Pastoor, T. P. et al. (1983). The Toxicologist, 3:82. 
~ 

Metabolism 
Male and female rats 
Male and female mice 
Male and female hamsters 
Male and female rabbits 
A male and female of each species received a single 10 mglk:g dose 
of 14C-ammonium perfluorooctanoate via intragastric inrubation. 
The rats, mice, and hamsters were housed individually in glass 
metabolism units immediately after dosing. Expired C02, urine, 
and feces were collected at 12, 24, 48, 72, 96, and 120 hours after 
dosing. The male and female rabbits were individually housed in 
stainless steel metabolism cages immediately after dosing. Urine 
and feces were collected 24, 48, 72, 96, 120, 144, and 168 hours 
after dosing. Expired C02 was not collected. Blood was drawn · 
from the rabbits 168 hours after dosing. 

The rats, mice, and hamsters were all sacriiic"ed 120 hours after 
dosing and blood was drawn. All animals were dissected with 
following tissues excised, weighed, and frozen: heart, lungs, liver, 
kidneys~ spleen, testes or ovaries, brain, G. I. tract, and muscle, . 
skin, and fat samples. The carcasses were then weighed and 
frozen. Metabolism units were washed and the cage washes were 
collected and refrigerated. 

Urine, C02 samples, and cage washes were analyzed directly for 
radioactivity using a liquid scintillation counter. Blood, feces, 
tissues, organs, and homogenized carcass samples were ~yzed 
for 14C content by tissue oxidation using a tissue oxidizer and 
liquid scintillation counter. Rabbit carcasses were not analyzed for 14C content. 
No EID091566 
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Test Substance: 
Results: 

Reference: 

Type: 
Species/strain: 
Sex/Number: 
Method: 

Ammonium perfluorooctanoate, purity 70% 
Substantial sex differences in rats and hamsters were observed in 
the excretion of 14C activity following a single oral dose. The 
female rat and the male hamster excreted over 99% of the original 14C activity by 120 hours after dosing, conversely the male rat and 
the female hamster excreted 39 and 60% of the original 14C 
activity, respectively, by 120 hours post-dosing. Both sexes of 
rabbits excreted the 14C activity as rapidly and completely as the 
female rat and the male hamster. The male and female mice 
excreted only 21% of the original 14C activity by 120 hours 
post-dosing. The rapid excreters (female rat. male hamster, and 
male and female rabbits) contained negligible amounts of 14C in 
organs and tissues at sacrifice. The slow excreters exhibited the 
highest 14C concentrations in the blood and liver with substantial 
levels in the kidneys, lungs, and skin. 
DuPont Co. (1982). Unpublished Data, Haskell Laboratory Report 
No. 62-82. 

Placental Transfer 
Pregnant rats/strain not specified 
Females/6 
14C-labeled ammonium perfluorooctanoate was labeled on the 
carbonyl position and had a specific activity of 0.5 !JCilmg. Water 
was used as the dosing vehicle. The pregnant female rats received 
a single 10 mglkg dose of 14C-labeled ammonium 
perfluorooctanoate by gavage on the 19th day of gestation. The rats 
were individually placed in glass metabolism units immediately 
after dosing. 

Two rats were sacrificed at each time interval of 2, 4, and 8 hours 
after dosing. Blood was drawn at sacrifice and refrigerated. The 
placentas, umbilical cords, and fetuses were then removed, 
dissected from each other, and weighed. The umbilical cords and 
placentas were ind.iv:idually placed into paper combustion cones 
and fetuses were frozen. Organs and tissues were also excised, 
weighefL and frozen. The carcasses were also weighed and frozen. 
Urine 'and fecal samples excreted between dosing and sacrifice 
were collected and frozen. The metabolism units were washed 
successively with dilute detergent, water, and acetone. The washes 
were collected and stored. 

The placentas, umbilical cords, and fetuses were oxidized in ~eir 
entirety. Samples of the maternal tissues, carcass, and feces were 
also oxidized and analyzed for 14C activity by liquid scintillation 
counting. The urine and cage washes were analyzed directly by 
liquid scintillation counting. 

A;t;; 
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GLP: 
Test Substance: 
Results: 

Reference: 

Type: 

Species/strain: 
Method: 

GLP: 
Test Substance: 
Results: 

No 
Ammonium perfluorooctanoate, purity approximately 70% 
Placental transfer of 14C-labeled ammonium perfluorooctanoate 
was shown to occur after administration of a single oral dose of 
14C-labeled ammonium perfluorooctanoate. The comparison of 
fetal levels of ammonium perfluorooctanoate at 2 and 4 hours 
relative to the concentrations observed in the maternal blood. 
placenta, and other organs revealed evidence of resistance to 
placental transfer of the test compound. However, by 4 hours, the 
fetal concentrations of ammonium perfluorooctanoate increased 
substantially more than all other organs and tissues examined. In 
contrast to other tissues examined, ammonium perfluorooctanoate 
in the fetuses did not decrease between 4-8 hours. The peak fetal 
ammonium perfluorooctanoate concentrations were similar in 
magnitude to the levels observed in the spleen, heart, lungs, and fat. 
Significant quantities of ammonium perfluorooctanoate can, 
therefore, be transferred from the placenta to the fetus with the 
placental barrier offering minimal resistance to transfer. 
DuPont Co. (1982). Unpublished Data, Haskell Laboratory Report 
No. 61-82. 

Effects of Dowex® Ion Exchange on the Toxicity of Ammonium 
Pertluorooctanoate in Rats 
Male rats/Crl:CD® 
A range-fmding study was conducted prior to the test to find the 
tolerated dose ofDowex® 1-X2-C1 (cholestyramine). In that 
study, rats were dosed from 200-1000 mglkg, 1 rat/dose level, and 
6 rats dosed at 1000 mglkg. No clinical signs of toxicity were 
noted in this study. 

Ammonium perfluorooctanoate, as a suspension in com oil, was 
administered by intragastric intubation to yo•mg adult male rats. 
Four groups, 6 rats/group, were used in the study. Group I was 
dosed with 500 mglk.g of ammonium perfluorooctanoate, Group II 
was d.osed with 500 mglkg of ammonium perfluorooctanoate and 
immediately dosed with 1000 mglkg of Dowex® l-X2-C1, Group 
ill was dosed with 1000 mglkg Dowex® l-X2-Cl and 2 hours later 
dosed with 500 mglkg of ammonium perfluorooctanoate, and 
Group IV was dosed with 500 mglkg of ammonium 
perfluorooctanoate and 2 hours later dosed with 1000 mglkg of 
Dowex® 1-X2-Cl. All rats were weighed and observed over a 
14 day recovery period and then sacrificed. 
No 
Ammonium perfluorooctanoate, purity approximately 100% 
Pre-dosing or post-dosing with Dowex® l-X2-Cl Ion Exchange 
Resin at 1000 mglkg changes the toxic effects of ammonium 
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Reference: 

Type: 
Method: 

GLP: 
Test Substance: 
Results: 

Reference: 

perfluorooctanoate in rats. All rats dosed with the 
Dowex® l-X2-Cl, either before or after the ammornium 
perfluooctanoate had reduced monalities compared to the rats 
dosed with ammornium perfluooctanoate alone. Monality ratios 
were 5/6, 0/6, 116, and 0/6 for Groups I, IT. ill, and IV, 
respectively. 

A follow-up study (DuPont Repon No. 405-82- described above) 
was performed to determine whether cholestyramine would 
enhance the elimination of absorbed ammonium perfluorooctanoate 
from the body. 
DuPont Co. (1981). Unpublished Data, Haskell Laboratory Rep~n 
No. 828-81. 

Respirator Evaluation 
· The purpose was to evaluate M.S.A. Combination Type GMA-H 

respirator cartridges against ammonium perfluorooctanoate dust for 
breakthrough. The cartridge pairs were tested against an average 
concentration of 0.56 mg/m3 ammonium perfluorooctanoate 
generated in a dust generator, and introduced into an air blow of 
60 Umin maintained at 50% relative humidity and ambient room 
temperature. Both upstream and downstream airborne 
concentrations were monitored for ammonium perfluorooctanoate 
dust by f.tlter paper cassettes backed up with an impinger sampling 
train to absorb possible ammonium perfluorooctanoate vapors. 
Aliquots of the aqueous extracts of the filter paper and aliquots of 
the aqueous impinger samples were analyzed colorirnetrically for 
ammonium perfluorooctanoate. 
No 
Ammonium perfluorooctanoate, purity not specified 
After 40 hours of continuous exposure, no detectable amount of 
ammonium perfluorooctanoate dust or vapor was found 
downstream on the breathing side of the cartridge pairs tested. The 
minimum detectable_ limit was 1.5 J.l g of ammonium 
perfluorooctanoate: Based on a 420 L air sample, this would 
calcuiaie to be 0.004 mglm3

. The mean upstream airborne 
concentrations were 0.67 ± 0.33 and 0.48 ± 0.15 mg/m3 at 40 and 
54 hours, respectively. The results demonstrated that the M.S.S. 
combination type GMA-H cartridges effectively filter ammonium 
perfluorooctanoate dust and vapor concentrations at the test 
conditions for a minimum of 40 hours. 
DuPont Co. (1980). Unpublished Data, Haskell Laboratory Repori 
No. 664-80. 
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Type: 
Method: 

GLP: 
Test Substance: 
Results: 

Reference: 

Type: 

Glove Permeation Testing 
Five types of gloves (neoprene; nee-synthetic latex rubber. floc 
lined; latex; natural latex; neoprene rubber) were evaluated for their 
permeation resistance to a 30% aqueous solution of ammonium 
perfluorooctanoate and ammonium perfluorooctanoate dry powder. 
Samples of the gloves were tested in duplicate in 10 mL glass 
permeation cells with water used as a collection medium on the 
inside surface of the gloves. A 10 mL aliquot of the collecting 
medium was analyzed for ammonium perfluorooctanoate by 
spectrophotometry after an 8-hour exposure. Breakthrough was 
determined when a detectable amount of ammonium 
perfluorooctanoate was found in the collection_medium. The 
rniniii_lum detection limit for ammonium perfluorooctanoate was 
1 JJg/mL in the collection medium. 
No 
Ammonium perfluorooctanoate, purity not specified 
Results of the evaluation show that 3 of the glove samples 
(neoprene; nee-synthetic later rubber, floc lined; and-natural latex) 
do have a measurable breakthrough time and permeation rate after . 
8 hours of continuous exposure to a 30% solution of ammonium 
perfluorooctanoate. However, the permeation rates are very low 
indicating that the materials do offer some resistance to the test 
substance. 

Results of the tests performed with ammonium perfluorooctanoate 
powder show that in 4 of the samples (neoprene; nee-synthetic 
latex rubber, floc lined; latex; and neoprene rubber) no 
breakthrough was observed after 8 hours o( continuous exposure, 
and only a very small amount permeated the latex sample. 
DuPont Co. (1981). Unpublished Data, Haskell Laboratory Report 
No. 612-81. 

Biopersistence Screening Study 
Summarized in the PFOS section, see DuPont (2000). Haskell 
Labo~ory Report No. 2922. 
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SUMl\1ARY OF STUDIES CONDUCTED WITH AMMONIUM 
PERFLUORONONANOATEATDUPONT 

Mammalian Toxicity 

Acute Toxicity 

Type: 
Species/strain: 
Value: 
Method: 

GLP: 
Test Substance: 
Results: 

Reference: 

Type: 
Species/strain: 
Value: 
Method: 

Oral ALD 
Male rats/ChR -CD 
187 mglkg 
The test substance, as a solution in water, was administered by 
intragastric intubation to young adult male rats (1/group) in single 
doses. Concentrations tested were 1.0, 1.5, 2.3, 3.4, 5.1, 7.7, 12, 
17,26,40,60,90, 130,187,300,450,670,1000, 1500,and 
2250 mglkg. Survivors were sacrificed 14 days later, and body 
weights and liver weights were recorded. 
No 
Ammonium perfluorononanoate, purity not specified 
Mortality was observed at concentrations of 187 mglkg and above. 
Deaths occurred within 6 days after dosing. Slight initial weight 
losses occurred at 26 and 40 mglkg. Weight loss.occurred for 9, 
12, and 15 days at 60, 90, and 130 mglkg, respectively. No clinical 
signs were observed below 26 mglkg. Clinical signs observed at 
26 mglkg and above included pallor, salivation, polyuria, and 
chewing-motions. Additional clinical signs observed at 187 mglkg 
and above included belly-crawling, half-closed eyes, 
incoordination, ruffled fur, diarrhea, and emanciation. Increased 
liver weights and increased liver/body weight ratios occurred at 
3.4 mglkg and above. 
DuPont Co. (1968). Unpublished Data, Haskell Laboratory Report 
No. 129-68. 

Inhalation ALC 
Male rats/Crl:CD®(SD)BR 
590 mglm3 · · 

Male .. r.its (6/group), 8 weeks old and weighing between 234 and 
298 g~ were exposed via nose-only inhalation for a single, 4-hour 
period to a dust atmosphere of ammonium perfluorononanoate in 
air. Concentrations tested were 620, 910, 1600, and 4600 mglm3

• 

Dust atmospheres were generated with a bin feeder regulated with a 
volumetric feed controller. The bin feeder metered test substance 
into a glass transfer tube. Air introduced at the tube swept the test 
substance through a size-reducing cyclone and into the exposure 
chamber. For the lowest exposure concentration, the atmosphere 
was generated by passing pressurized air through a glass generator. 
A flask at the bottom of the generator served as a dust reservoir. A 
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GLP: 
Test Substance: 
Results: 

cyclone elutriator was inserted above the reservoir. A motorized 
stining rod agitated dust in the generator. Air introduced at the 
bottom of the reservoir and at the cyclone elutriator swept dust 
particles into the exposure chamber. The aonospheric 
concentrations was determined at approximately 30 mfnute 
intervals by drawing calibrated volumes of chamber atmosphere 
through filters. The atmospheric concentration of particulate was 
determined from the filter weight differential before and after 
sampling. Chamber temperature, relative humidity, and chamber 
oxygen content were measured. Except during exposure, food and 
water were available ad libitum. Body weights and clinical signs 
were recorded. Survivors were sacrificed 14 days later. 

' To monitor the effectscPf ammonium perfluorononanoate on the 
liver, 2 groups of 10 rats, 8 weeks old and weighing between 237 

·and 277 g, were exposed to 67 and 590 mg/m3
, respectively. 

Two groups of 10 rats, 8 weeks old and weighing 231 and 267 g, 
were exposed to air only. Each control group was exposed 
concurrently with one of the test groups. Five rats/group were 
sacrificed 5 or 12 days after exposure for pathologic examination of 
the liver. 
Yes 
Ammonium perfluorononanoate, purity >99% 
Chamber temperatures ranged between 23-27°C, relative 
humidities ranged from 19-45%, and chamber oxygen contents 
were 21%. 

One of the rats in the 590 mg/m3 died on the 12th day of exposure. 
Mortality ratios of 0/6, 4/6, 6/6, and 6/6 were observed in the 620, 
910, 1600, and 4600 mg/m3

. Clinical signs observed during or 
immediately post-exposure included red or brown facial discharge 
(67-1600 mg/m3

), test substance on the head (620, 1600, and 
4600 mg/m3

), labored breathing (4600 mg/m3
), profuse clear nasal 

and oral discharges (4600 mg/m3
), and diminished startle response 

( 4600. Il_lg/m3
). No adverse clinical signs were observed in rats 

expos¢' to 67 mg/m3 throughout the recovery period. Common · 
clinical signs at higher concentrations included hunched posture, 
ruffled or discolored fur, red or brown facial discharges, wet or 
stained perineum, pallor, lung noise or labored breathing, lethargy, 
limpness, and hair loss. 

Rats exposed to 67 mg!m3 lost 1-9% of initial body weight 1 day 
post-exposure, followed by normal weight gain. At concentrations 
greater than 67 mglm3

, rats lost approximately 6-15% of initial 
body weight 1 day post-exposure, and continued to lose weight 
either throughout the recovery period or until they died. Most 

51 

EID091572 
H •1.('1 · .. ~ '·' \!~)),f;. 



References: 

surviving rats exposed to 590, 620, or 910 mg/m3 weighed only 
54-71% of initial body weight when they were sacrificed 12 days 
post-exposure or at the end of the recovery period. 

Rats exposed to 67 mg/m3 had significantly elevated mean liver 
weights and liver-to-body weight ratios on the 5th and 12m days 
after exposure. Rats exposed to 590 mg/m3 had significantly 
elevated liver-to-body weight ratios on the 12m day after exposure. 
Liver weights for these rats were not significantly different from 
the controls on the 5!b. day of recovery, and mean liver weights 
were significantly depressed on the 12th day of recovery. However, 
these seemingly inconsistent changes were due to severe body 
weight loss in rats exposed to 590 mg/m3

. Gross pathologic 
examination of rats exposed to 590 mg/m3 revealed discolored 
livers with prominent lobular patterns in 4/5 rats sacrificed on the 
5th day of recovery, and similar gross liver lesions in 2/5 rats 
sacrificed on the 1 th day of recovery. 
DuPont Co. ( 1985). Unpublished Data, Haskell Laboratory Report 
No. 293-85. 

Kinney, L.A. et al. (1989). Food Chern. Toxicol., 27:465-468. 

Repeat Dose Toxicity 

Type: 
Species/Strain: 
Sex/Number: 
Exposure 
Period: 
Frequency of 
Treatment: 
Exposure 
Levels: 
Method: 

GLP: 

Repeated Dose Oral Toxicity Study 
Mice/Crl:CD~ -1 (ICR)BR 
Male and female/5/group 

14 days 

Ad libitum for 14 days 

0, I, 3, 10, 30, 100, 300, 1000, 3000, 10,000 mglkg 
Male and female mice (5-6 weeks old) were fed diets containing 
am.nl()n,ium perfluorononanoate for 14 consecutive days. 
Verification of the concentration of the test substance in the 
prepared diets were performed. Body weights and clinical signs 
were recorded throughout the test. After sacrifice, liver weights 
were recorded. Body weights and liver weights were analyzed with 
appropriate statistical methods. Sacrifices occurred on test day 6 at 
concentrations of 1000 ppm and greater, on test day 8 at 
concentrations of 100 and 300 ppm. and on test day 14 forth~ 
remaining test groups. 
No 

Test Substance: Ammonium perfluorononanoate, purity 99% EID091573 
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Results: 

Reference: 

Mortality ratios of 0/5, 0/5, 0/5, 3/5, and 115 were observed for the 
male mice fed 100, 300, 1000, 3000, and 10,000 ppm, respectively. 
Mortality ratios of 0/5, 3/5, 4/5, 515, and 3/5 were observed for the 
female mice fed 100, 300, 1000, 3000, and 10,000 ppm, 
respectively. Mice fed concentrations of 100 ppm or less exhibited 
slight to severe sporadic weight loss. Mice fed concentrations of 
300 ppm and higher exhibited severe weight loss, ruffled fur, 
lethargy, low posture, and limpness. 

Male and female mice fed diets of 3 ppm or higher had 
significantly increased mean absolute and mean relative liver 
weights. The mean relative liver weights of male mice fed the 
1 ppm diet were also significantly heavier than the controls. 
Comparisons of mean body and liver weights of mice fed diets 

. above 30 ppm were not possible because there were no concurrent 
control groups. 
DuPont Co. (1985). Unpublished Data, Haskell Laboratory Report 
No. 401-85. 
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IIIII.. Anthony J Playtls 
,.. 06/0912000 02:59 PM 

•••••••••••••••• 
To: Paul J Bossert/AE/OuPontQOuPont, Robert L Ritchey/CL.JOuPontQOuPont, Dawn 0 

Jackson/CLJOuPontQOuPont, Oscar T Garza/AE/OuPontQOuPont 

cc: 
Subject: C-8 TLV 

I checked the ACGIH TLV listing for ammonium perfluorooctanoate, and they do indeed give it an A3 

notation, which means: 

•eonflrmed Animal Carcinogen with Unknown Relevance to Humans: The agent is carcinogenic in 

animals at a relatively high dose, by route(s) of administration, at site(s), of histologic type(s), or by 

mechanism(s) that may not be relevant to worker exposure. Availabte epidemiologic studies do not 

conflnn an increased risk of cancer In exposed humans. Available evidence does not suggest that the 

agent is likely to cause cancer in humans except under uncommon or unlikely routes or levels of 

exposure.• 

EID076894 
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U.i..'.· 
. /_ H David Ramsey 

06/1312000 02:48PM 

To: Dawn D Jackson/CUDuPont@DuPont. Lynwood K lreland/CLJOuPont@DuPont. Paul J 
Bossert/AEJOuPont@DuPont, Robert L Ritchey/CUDuPont@DuPont, John S Sieg/EURIOuPont@DuPont 

cc: 
Subject: Mr. Graham of Dry Run 

-------Forwarded by H David R.amsey/AEJOuPont on 06/1312000 02:48PM-------

From: 

To: 

cc: 

Bernard J Reilly on 06/1312000 01:51 PM 

H David Ramsey/AEJDuPont@DuPont, Ralph G Stahi_Jr/AEJDuPont@OuPont, lsidoros J 
Zanikos/AEJOuPont@DuPont, John R Bowman/AEJDuPontQOuPont@DuPont, Andrea V 
Malinowski/AE/OuPont@DuPont, Paula Durst-Gillis/STBIDUP@DUP, M. Ann Bradley/STBIDUP@DUP 

Subject: Mr. Graham of Dry Run 

------Forwarded by Bernard J ReiDy/AE/OuPont on 06/1312000 01:48PM------

~ "Dr. Perry Habecker" <habecker@vetupenn.edu> on 0611312000 12:58:06 PM 

To: "Bob Poppenga• <poppenga, "Bob Munson• <munson, "GREG P. SYKES 6-6070" <SYKESGP cc: REILL2SJ 
Subject Mr. Graham of Dry Run 

I just talked to Cyril Graham, the Jersey cow dairyman from the Dry Run 
area, about his concerns for potential toxicities. In short, he has already 
contracted a lab to analyze his cowOs milk. He said he was testinq for 
cadmium, arsenic and several other itema. When I said Oheavy metal screenO 
, he affirmed this. He prefers to wait to see what results this lab 
qenerates before contactinq us. I offered him Bob PoppenqaOs (sorry Bob) 
and my NBC phone numbers if he needs clarification or thinks he needs more 
testinq. Dur_inq a previous phone conversation, I had suqqested that testinq 
milk was probably not the most expeditious route to findinq trouble. So, 
for the moment, we donOt need to talk with him. 
Perry 

I~ ~- att1.htm 

------Forwarded by H Oavld Ramsey/AE/DuPont on 0611312000 02:48PM-------

From: 

To: 

cc: 

Bernard J Reilly on 0811312000 02:04 PM 

H David Ramaey/AEIDuPontQDuPont, Ralph G Stahi_Jr/AEJDuPontODuPont, lsldoros J 
Zanikos/AEJDuPontODuPont, John R BowmaniAEJDuPcntODuPontODuPont, M. Ann 
Bradley/STBIDUP@DUP, Paula Durst-Gillls/STBIDUPODUP, Greg P SykesiRNDIPhanna@DPC 

Subject: RE: Mr. Graham of Dry Run 

------ Forwarded by Bernard J Reilly/AE/OuPont on 06/1312000 02:00PM------

. ~ "Dr. Perry Habecker" <habecker@vet.upenn.edu> on 0611312000 02:02:11 PM 

0 
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To: REIU28J 
Subject: RE: Mr. Graham of Dry Run 

I should tell you that I cc'd that e-mail messaqe to Sarah Caspar of the EPA 
reqional office. I don't think that this will make for complications, but 
the cattle team had aqreed a lonq time aqo that we would notify her of 
relevant consultations with the WV locals. 

-----Oriqinal Messaqe-----
rrom: Bernard J Reilly [mailto:Bernard.J.Reilly@USA.dupont.com) 
Sent: Tuesday, June 13, 2000 1:52 PM 
To: Dr. Perry Habecker 
Cc: GREG P. SYKES; Ralph G Stahl Jr 
Subject: Re: Mr. Graham of Dry Run 

Perry, 

Thank you for followinq up. 

--Bernie 

f)OA'· 1~1 
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Dr. Charles M. Auer, Director 
U.S. Environmental Protection Agency 
Office of Pollution Prevention and Taxies 
Chemical Control Division 
40 1 M Street NW, Room 403 
Washington, D.C. 20460 

Dear Dr. Auer: 

.. 

June 23, 2000 

As you requested in your April 19, 2000 letter and during our subsequent meeting on 
May 1, 2000, attached is a summary of DuPont's U.S. uses of Ammonium 
Perfluorooctanoate (APFO, CAS# 3825-26-1) as a fluoropolymer reaction aid including 
releases from DuPont site and the fate of APFO in fluoropolymer dispersion products, a 
summary of industrial hygiene data collected at our U.S. fluoropolymer manufacturing 
site, and a summary of the employee blood data from a site in the U.S. A summary of the 
toxicology available to DuPont was sent under separate cover on May 26, 2000. 

It is important to emphasize the following points: 

,. DuPont does not manufacture APFO. All APFO used in our processes as a 
reaction aid is purchased from an outside supplier. 

,. Most of the APFO used is removed from the fluoropolymer products before 
they are sold to outside customers. A relatively small amount of APFO 
(worldwide, in the U.S.) leaves DuPont facilities in fluoropolymer dispersion 
products. 

~ Of the APFO in the products sold, most (>97%) is destroyed during customer 
processing to a non-carboxylated hydrofluorocarbon. 

~ All of the U.S. DuPont operations that use APFO with significant exposure 
potential are concentrated at one location; Washington Works in Washington, 
WV. Therefore, most of the industrial hygiene data and blood serum data 
presented in this document are from that location. 

EID070482 



Dr. Charles M~ Auer, Director P~ge 2 
U.S. Environmental Protection Agency 

,. Extensive industrial hygiene data collected on workers potentially exposed to 
APFO show airborne exposures to be significantly below the ACGIH TL V of 
0.0 l mglm3 8 hr. TWA. Exposure levels of plant worker5 have dropped 
significantly since the conversion to an APFO solution from a dry powder. 

,. As part of the ongoing surveillance of workers potentially exposed to APFO, 
in March and April of this year a series of blood samples were taken from 
workers in the U.S., The Netherlands and Japan to be analyzed for serum 
APFO concentration. DuPont has not received the results from our contract 
laboratory at this time. DuPont will submit a summary of the results when 
they become available. 

The format of the information in the attached is a modified UEIP format. If you wish to 
discuss the information contained in the attachment, please contact Robert F. Pinchot at 
(302) 999-4074 or e-mail at Robert.F.Pinchotl'@usa.dupont.com or me at (302) 366-5259. 

Very truly yours, 

Gerald L. Kennedy 
Director, Applied Toxicology 

and Health 
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Voluntary L'E!P, Ammonium Perfluorooctanoate 

Voluntary Use and Exposure Information Profile 
Ammonium Perfluorooctanoate (APFO) 

I. CHEMICAL IDENTIFICATION 

Chemical Name: 
CAS Number: 

Ammonium Perfluorooctanoate 
3825-26-1 

II. COMPANY IDENTIFICATION 

Company Name: E. I. du Pont de Nemours and Company 

Site Locations: 

Site where APFO is used as a reaction aid: 

Washington Works 
Route 892 
Washington. WV 26181 

Sites where APFO containing products made at Washington Works 
are processed: 

Parlin Plant 
Cheesequake Road 
Parlin, NJ 08859 

Spruance Plant 
5401 Jefferson Davis Hwy. 
Richmond, VA 23234 

Site which disposes of waste containing APFO: 

Chambers Works 
Rte. 130 
Deepwater, NJ 08023 

Technical Contact: Robert F. Pinchot 
(302) 999-4074 
DuPont Fluoroproducts 
Chestnut Run Plaza 
Bldg. 711/2210 
Centre Boulevard 
Wilmington, DE 19805-0711 
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III. DUPONT AND CUSTOMER ACTIVITIES 

~arrative Description of APFO Use 

The block diagram on the back page titled "DuPont US APFO Balance" describes the 
processes discussed below. 

DuPont uses APFO as a reaction aid in the production of polytetrafluoroethylene (PTFE) 
and tetrafluoroethylene (TFE) co-polymers. The process utilized at DuPont's 
Washington Works for making PTFE and co-polymers consists of polymerizing TFE 
(and other co-monomers if desired) in an aqueous media with a small amount of APFO to 
aid in the reaction. 

Following the polymerization step, the polymer dispersion is either dried to remove water 
and APFO or concentrated (removing some of the APFO), stabilized and sold as an 
aqueous dispersion. The dried polymer contains very little, if any, APFO. 

The APFO removed from the polymer is recovered for recycle, captured and destroyed 
off site in an incinerator, captured and sent to an offsite industrial landfill, and/or emitted 
to air or water at the Washington Works. 

The stabilized polymer dispersions are sold by DuPont to industrial customers (both in 
the US and outside the US) for a variety of uses, internally transferred to the DuPont 
Spruance Plant for the production of Teflon® fibers and PTFE coated synthetic fibers, or 
internally transferred to the DuPont Parlin Plant for the production of Teflon® Finishes. 

A small amount of non-hazardous waste polymer, water, APFO and other additives 
generated at Washington Works is treated in a wastewater treatment facility at DuPont's 
Chambers Works. This material is either emitted in the Chambers Works water discharge 
or captured on carbon and landfilled in a secure landfill. 

The internal process at the DuPont Spurance Plant to produce Teflon® fibers involves, 
for most of the product, a "sintering" step in which the APFO contained in the product is 
destroyed by the following reaction: 1 

This reaction goes to completion at 350°C and 0.2s residence time. A small amount of 
product processed at DuPont's Spruance plant does not get sintered and thus contains a 
small amount of residual APFO. These products are used for industrial pump, valve and 
compressor packing materials. 

1 P.J. Krusic, D.C. Roe. "Thennal decomposition ofC8 fluorinated surfactants and rela<ed materials studied 
by high temperature gas-phase 19F NMR. A new Alternative to thennal gravimetric analysis, DuPont 
Internal Report. 
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.. 
The process fer making Teflon® finishes at the DuPont Parlin Plant involves a blending 
operation of fluoropolymer dispersions with other additives including solvents, binders. 
and pigments. The small amount of APFO emissions to water from this facility is due to 
waste generated duljng product changeovers. Some of the fluoropolymer dispersion is 
processed at contract facilities wh~re the material is dried at temperatures >350°C thus 
destroying the APFO according to the reaction above. This dried material is then 
incorporated into finishes products. 

The final product produced is then sold to applicators that apply the product to a substrate 
(such as cookware) via automated spraying or rollercoating. Emissions of APFO from 
these operations consist of overspray that is either captured on filters and landfilled or 
absorbed into water resulting in a water emission. Product that is applied to the substrate 
is then typically "sintered" at temperatures approaching 800°F resulting in the removal of 
the APFO from the substrate and subsequent destruction according to the reaction above. 

Customers of dispersion products use the material for a variety of applications. However, 
most applications involve a "sintering" step where the APFO is destroyed. There are a 
small number of applications where the customer heats the dispersion products to 
temperatures that allow the APFO to sublime resulting in air emissions. There are also a 
small number of applications where the customer's product is not heated resulting in the 
APFO staying with the product. These applications include industrial packings, and 
industrial filter fabrics. 

IV. SITE RELEASE AND TRANSFER INFORMATION FOR TRI CHEMICALS 

Not applicable- APFO is not listed on the TRl 

V. SITE RE ... EASE AND TRANSFER INFORMATION FOR NON-TRI CHEMICALS 

A. On-site Air Releases 

Estimated Total Annual Releases ( lbs.l999) 
Washington Works Parlin SQruance Chambers Works 

Fugitive Negligible 0 0 0 
Stack (Point Source) 24000 0 0 0 

Comments 

Air emissions are estimated using engineering calculations and judgements and 
limited measurements of specific point sources conducted in the past. 

EID070486 

I 
I 



Voluntary uEIP. Ammonium Pertluorooctanoate 

.. 
B. On-site Water Releases 

I Estimated Total Annual Releases ( lbs.l999) 

I 
1 Point Source 

Washington Works I Parlin I Spruance I Chambers Works 1· 
ssooo I 3oo 1 tso 1 9soo 

Comments 

Water emissions are estimated using engineering calculations and judgements and 
limited measurements of specific sources conducted in the past. 

Washington Works emissions occur for approximately 350 days/yr while the 
other sites' emissions occur for 10-100 days/yr. Releases of APFO to the Ohio 
River from the DuPont Washington Works Plant were modeled using the 
Probabilistic Dilution Model (PDM Beta Version 4.0 Beta June 11, 1999, US 
EPA Office of Pollution Prevention and Taxies) and a constructed Microsoft® 
Excel spreadsheet model. APFO release data for 1996 were used in both 

modeling exercises.2 The PDM indicated that APFO concentrations of 1.0 ug C-
8/L would be exceeded about 50% of the time during the year. APFO 

concentrations of in the river would exceed 0.1 J.Lg APFOIL 90% of the time 

during the year and 10 J.18 APFO/L about 2.2% of the time during the year. 

Average annual APFO concentrations in the Ohio River calculated by using a 

Microsoft® Excel spreadsheet was 0.423 J.Lg APFOIL. Modeled AFPO 

concentrations in the river ranged from a low of 0.199 J.Lg APFOIL in March to a 

high of0.965 J.Lg APFOC-8/L in September, which correspond to high and low 
river flows, respectively. Average Ohio River flows and volume data calculated 
from the US Geological Survey was collected at the Belleville Dam and used in 
the spreadsheet model. The Belleville Dam is on the Ohio River 13 miles 
downstream of the Washington Works Plant. This river flow data is the closest 
location downstream from the plant where this type of information is available. 

In 1999 a drinking water sample obtained from GE plastics, Washington WV, 
immediately downstream on the Ohio River from DuPont Washington Works 

showed 0.552JJ.g/l APFO. 

In addition samples obtained in January 2000 from three different wells at the 
Lubeck Public Service District, downstream of Washington Works on the Ohio 

River, showed O.SJ.Lg/1, 0.44JJ.g/l and 0.313 J.Lg/1. APFO. 

~ W.R.Berti. Modeling releases of ammonium perfluorooctanoate into the Ohio River, DuPont Internal 

Report EMSE-054-00. 
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C. On-Site Land Releases 
. 

Chambers Works treats APFO containing waste in a wastewater treatment svstem. 
Engineering calculations and measurements indicate that approximately 30°io of 
the APFO in· the wastewater treated is absorbed on to a carbon media that is 
landfilled on site. These land releases are estimated to be 3900lb in 1999. 

Prior operations have resulted in measurable APFO concentrations in three 
landfills operated by the Washington Works in West Virginia. At Letart3 landfill 

surface water measurements in 1999 and 2000ytd range from 2.23 j.Lg/1 to 

3240j.Lg/l with an average of 1392ugll. Groundwater measurements taken during 

the same time period at Letart landfill range from 60.3!-Lg/1 to 17400j.Lg/l with an 

average of2537JJ.g/l. At the "local landfill" the groundwater concentrations range 

from 0.046!-Lg/1 to 39!-Lg/1 with an average'! of 8.83!-Lg/1. Surface water samples at 

the "local landfill" range from 0.54!-Lg/1 to 87J.1g/l with an average of 18.5j.Lg/l. At 
Dry Run land5ll there are limited measurements of groundwater and surface 

water with maximum concentrations in groundwater of 15j.Lg/l and the maximum 

concentration in the permitted outfall has been 33j.Lg/l. 

In 1999 a RCRA Facility Investigation was completed for Washington Works and 
was submitted to EPA Region III in June 19994

. The report contains data on 
groundwater concentrations of APFO at Washington Works. 

D. Transfers to Off-site Locations 

Washington Works: 

Estimated Total Annual Releases or 
Transfers (lb. 1999} 

[ncineration 16000 

Wastewater treatment 13400" 

Underground Injection 0 

Hazardous Waste Landfill 2600 

Other landfill 0 

Recycle or recovery 

IV. ON-SITE WORKPLACE EXPOSURE 

A. Information_ on the Number of Employees Potentially Exposed 

1 Maps of the landfillloc:ations and specific: monitoring locations and results are available upon request. 

~Report was submitted to Martin. T. Kotsch, Remedial Program Manager, EPA Region III, Philadelphia. 

s This is the same material that was described above in paragraph I of section V.D. 
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The tables below describe the number of workers that may be exposed to APtO during 
their normal work activities for each of the three sites where APFO is used or APFO -
containing product is processed. 

Washington Works 

Hours/Day Days/yr 
<10 1 0-l 00 ll00-250 

<0.25 I 
0.25-l 
l-8 242 

>8 I 

Routine worker activities that have potential for exposure: 

:;... Handling raw material APFO 
;;.. Handling raw dispersions containing APFO 
:;... Maintenance of polymerization reaction systems 
' Polymer dryer operation and maintenance 
;, Packout ofPTFE and co-polymer dispersion products 
:;... Operation and maintenance of APFO recovery systems 

>250 
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Parlin Plant 
Hours/Day Days/yr 

<10 10-100 100-250 
<0.25 
0.25-1 18 
1-8 
>8 

Routine worker activities that have potential for exposure: 

~ Handling of PTFE and Co-polymer dispersion products 
~ Operation and maintenance of blending facilities 
~ Packout of finished product 

. 

I >250 

I 

Note that at no time is the material handled at the Parlin Plant at an elevated temperature 
where the APFO could sublime. Therefore there is little potential for exposure to 
airborne APFO at this facility. All exposure potential is through skin contact during 
handling of the polymer dispersion materials all of which contain < 1% APFO with most 
containing <0.25% APFO. 

Spruance Plant 
Hours/Day Days/yr 

<10 10-100 100-250 
<0.25 
0.25-1 <10 
1-8 
>8 

Routine worker activities that have potential for exposure: 

~ Handling of PTFE and Co-polymer dispersion products 
~ Operation and maintenance of fiber coating facilities 
~ Operation and maintenance of sintering rolls 
~ Packaging of non-sintered product. 

>250 

Note that the PTFE and co-polymer dispersion products used at the Spruance site contain 
<0.9% APFO with most containing approximately 0.3% APFO. 

B. Information on the Exposure Levels of Washington Works Employees 

Since most of the processing done in the US with APFO and APFO containing 
intermediates and products is done at Washington Works, DuPont's airborne industrial 
hygiene data is concentrated at that site. The limited measurements of airborne APFO 
concentrations at the other sites where APFO containing products are used have shown 
much lower levels (mostly non-detectable) levels of APFO. The data in the table below 

I 
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reflect monitoring done over the last 5 years at Washington Works. The sample results 
are a combination of chemical operator and maintenance worker personal samples. 

Year Sample #of Minimum Maximwn Mean Standard 
Type Samples Concentration Concentration (mpb) Deviation 

(mpb6
) (mpb) 

1999 Partial 100 <0.01 0.58 0.061 0.151 
1998 Shift 83 .001 0.78 0.103 0.145 

1997 (mostly 100 <0.01 2.4 0.146 0.378 

1996 6-8 73 N/D 0.29 0.055 0.069 

1995 hours) 32 NID 0.16 0.067 0.063 

Partial shift air samples are taken at the rate of200 mL/min using a Tenax collection tube 
that has been pretreated with sodiwn hydroxide/ethylene glycol/methanol. The APFO is 
desorbed from the tubes using methanolic hydrogen chloride, which also serves as a 
derivatizing reagent, converting the APFO to its methyl ester. After workup, the methyl 
ester is quantified using a gas chromatograph equipped with an electron capture detector. 
The methyl ester of perfluorodecanoic acid is used as an internal standard, and at least 
three calibration samples are prepared to cover the concentration range of interest. 
Precision is estimated to be+/- 10% relative. 

The data above show averages consistently below the AGCHI TLV of0.01mglm3 with 
only a very few samples above the TLV. Where results are above or near to the TLV, the 
event is investigated and corrective action (additional personal protective equipment or 
engineering controls) to reduce the exposure levels is undertaken. Older data from the 
1980's show higher levels of exposure. In the early 1990's Washington Works switched 
from receiving the APFO as a powder to receiving it as an aqueous solution. This change 
was done to reduce the potential for exposure during handling of the dry powder. It 
should be noted that in the 1997 time period, the site was starting up 'new APFO recovery 
facilities. Operating and maintenance difficulties associated with the start-up of these 
facilities may have contributed to the higher levels of APFO in the personal samples 
during that year. 

Task specific monitoring data and wipe monitoring data exist. However these data are 

not indicative of employee exposure and are not presented here. These samples are taken 
to identify areas where additional exposure controls may be necessary. 

Engineering controls to reduce exposure consist of the following: 

> Reaction systems are closed systems with continuous ambient monitoring for 
monomer concentrations 

> Ventilation systems are installed where airborne concentrations are significant 
> The polymer dryers operate under negative pressure to contain APFO and 

other materials. 
:> Recovery systems are in place to reduce airborne emissions. 

6 mpba moles per billion. 0.56mpb is equivalent to the ACGIH TLV ofO.Olmglml 
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Personal protective equipment that workers regularly wear consist of the following: 

:;;.. Safety shoes and side-shield safety glasses in all areas. 
:;;.. Impervious gloves when handling APFO solutions or aqueous dispersion 

products: 
:;;.. Chemical protective coveralls and goggles or face shields when the possibility 

of splashes of APFO containing solutions is present. 
>- Airline respirators or cartridge respirators where monitoring has shown to 

have high exposure potential. 

At Washington Works, blood serum levels of APFO have been measured since 1981. 
Prior measurements of blood fluoride levels have been taken prior to 1981 but are of 
limited value in assessing exposure to APFO. A summary of results of employees with 
identified APFO exposure potential the 1995, 1989-90, 1985,and 1984 volunteer 
sampling events is in thetable below. Due to significant job assignment movement 
during this period of time, analysis of trends of data are difficult. The data in the table 
below prior to 1995 are for employees included in the 1995 sampling data so that 
comparisons of relative levels of APFO in blood serum can be compared. The entire data 
set of blood concentrations is available upon request. 

Year #of Minimum Concentration Maximum Mean 
Samples (ppm) Concentration Concentration 

(ppm) (ppm) 

1995 73 0.12 4.5 1.57 

1989-90 23 0.4 8.5 3.13 

1985 21 0.06 18° 2.44 
1984 19 0.07 24° 3.82 

7 
This individual was working in a job that has APFO exposure potential at the time of the sample. 

1 This individual consistently has had the highest blood concentration of APFO since APFO specific 

samples were taken. This employee left an APFO exposure potential assignment in 1991. In 1995 this 

employee·s blood serum level was 4.4ppm. 

1\ l'l /"\ !"" . ~\.' '-~ '.f i .;: .J 

EID070492 



... ~-- ....... 

119 

---------·-·-----··· --·---------- --- ------



8/15/00 LPSD Water Sample Analytical Results 

(Letter, R. L. Ritchey to Mr. James C. Cox, LPSD dated 1 0/4/00) 

dsw /2:817.2 

BCC: A V. Malinowski, Legal, 07078 
M. A Bradley, Spilman, Thomas, & Battle 
P. J. Bossert /H. D. Ramsey/D. D. Jackson 
I. J. Zanikos/A. S. Hartten 
R. F. P inchot 
R. Banerjee/R. J. Zipfel 

'j))E©EO"f§~ 
r OCT 13 DXJ 

l.:=l 
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October 4, 2000 

· Mr. James C. Cox 
Lubeck Public Service District 
P.O. Box 700 
Washington, VW 26181 

RE: LPSD Water Sample Analytical Results 

Dear Mr. Cox: 

Attached are copies of the analytical results for water samples taken 
on August 15, 2000 from three LPSD wells and the LPSD Building 1 
main water line. 

OuPonl 
Wasnmg1or. Workl 
P 0. 6Gx ~ L,-

Pan<ersourg. NV 26102-i217 

If you have any questions or need additional information, please contact 
me at 304-863-4271 . 

Sincerely, 

R. L. Ritchey 
Sr. Environmental Control Consultant 
Washington Works 

RLR/gw:dsw 
Attachments 
cc: William J. Gibbs 

Lubeck Public Service District 
P.O. Box 700 
Washington, VW 26181 
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Lancaster Laboratories Sample No. WW 3439739 

Collected:08/15/2000 13:40 by BJD Account Number: 07032 

Submitted: 08/16/2000 09:10 
Reported: 09/12/00 at 09:28 PM 
·Discard: 10/13/00 

CRG-E.I.DuPont de Nemours & co 
Barley Mill Plaza, Bldg. 27 
Routes 141.& 48 

WWK-G-LPWD-WELL_A Unspiked Water Sample 
LUBECK WELLS 3QOO 

Wilmington DE 19805 

WELLA 

CAl' 

No. 

SDG#: ~~01-0lBKG 

An&J.ysis Name CAS NUIIIber 
A.s Received 
Result 

A.s Received. 
Method 
Oetect1on 

Limit 
02324 FC-143 3825-26-1 0.535 0.029 

The· FC-143 recovery is outside ~e QC li~its for the LCS, MS, and MSD. 
The sample was re-extracted past holding time with acceptable LCS recovery. 
Original results were reported. 

The llH-PFUA and PFDOA surrogate recoveries are outside the QC limits. 

Laboratory Chronicle 

Units 

ug/l 

Dilution 
Factor 

l 

CAl' Analysis Oilut 
No. Analysis 
02324 FC-143 

02325 Pesticide 
Extr 

NiUlle Method 
FC-143 
10/91 

Alt:er:1ate Water FC-143 

'-oin:.!.st~.· ....3L'Icrl!'tcnes 
~J.:;.:: ~le' . .Y icda~a ~'~~• 
~c 3ox ;~4~~ 
·.~nC3Ster. )• ~7.S~j~. ~:.!3 

..... _ ...... _. _____ .. 

Trial I Date and. Time Analyst Fact 
by GC/ECD l 08/31/2000 21:05 Rick Shober 1 

10/91 1 08/24/2000 08:00 Deborah M. Zimmerma.ll 1 
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Lancaster Laboratories Sample No. WW 

Collected:08/1S/2000 13:25 

Submitted: 08/~5/2000 09:10 
Reported: 09/12/00 at 09:28 PM 
·Discard: 10/13/00 
WWK-G-LPWD-WELL B Water Sample 
LUBECK WELLS 3QOO 

WELLE 

by BJD 

3439740 

Account Number: 07032 

CRG-E.I.DuPont de Nemours & Co 
Earley Mill Plaza, Bldg. 27 
Routes 141 & 48 
Wilmington DE 19805 

A.s Received 
CA:I.' A.s Received Method Dilution 
No. Analysis Name CAS Number Result:. Detection 

t..illl.i t 
02324 FC-143 3825-26-l 0.159 0.029 

CA:I.' 

No. 
02324 

02325 

The FC-143 recovery is outside the QC limits for the LCS, MS, and MSD. 
The sample was re-extracted past holding time to confirm original re~ts. 
The LCS recovery for the second extraction was within acceptance limits. 
Similar results were obtained in both extracts. Original results were 
reported. 
The llH-PFUA and PFDDA surrogate recoveries are outside the QC limits. 

Laboratory Chronicle 
Analysis 

Analysis Name Method Trialt Date. and Time 
FC-143 FC-143 by GC/ECD l OS/n/2000 22:37 

10/91 
Pesticide Alternate Water FC-143 10/91 l 08/24/2000 08:00 
Extr 

trnit:.s 

ug/l 

Analyst 
Rick Shober 

Deborah. M. 

EID090039 
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Lancaster Laboratories Samp~e No. WW 

Collected:08/15/2000 13:15 

Submitted: 08/16/2000 09:10 
Reported: 09/12/00 at 09:28 PM 
·Discard: 10/13/00 
WWK-G-LPWD-WELL_F Water Sample 
LUBECK WELLS 3QOO 

WELLF 

by EJD 

. 343974~ 

Account Number: 07032 

CRG-E.I.DuPont de Nemours & Co 
Barley Mill Plaza, Bldg. 27 
Routes ~41.& 48 
Wilmington-DE 19805 

As Received 
~ As Received Method Dilution 
No. Analysis Name CAS Number Resul.t Detection 

Li.m.it 
02324 FC·l43 3825-26-1 0.073 J 0.029 

CA'l' 
No. 
02324 

02325 

The FC-143 recovery is outside the QC limits for the LCS, MS, and MSD. 
The sample was re-exeraceed past holding time eo confirm original results. 
The LCS recovery for the second extraction was wiehin acceptance limits. 
Similar results were obtained for both extracts. Original results were 
reported. 

The l1H-PFUA and PFDDA surrogate recoveries are outside the QC limits. 

Laboratory Chronicle 
Anal.ysis 

Anal.ysis Nama Method Trial I Data and Time 
FC-143 FC-143 by GC/ECD 1 08/31/2000 23;08 

10/9l. 
Pesticide Alternate Water FC-143 10/9l. 1 08/24/2000 08:00 
Extr 

Units 

ug/1 

Analyst 
Rick Shober 

Deborah M. 

EID090040 

:.z.r:~:m~r \...ai::;lrstofia' 
:\11 :: '-'• c ..:: ::: ~~2= ;.,e.,.v .~eUana ?~!t~ 

Factor 

l. 

Zimmerman 
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~ancaster Laboratories Sample No. WW 

Collected:08/15/2000 12:45 by BJD 
through 08/15/2000 12:45 
Submitted: 08/16/2000 09:10 
Reported: 09/14/00 at 08:54AM 

·Discard: 10/15/00 
WWK-D-BUILDING-l_MAIN Water Sample 
LUBECK WELLS 3QOO 

BBAAA 

3439738 

Account ~rumber: 07032 

CRG-E.I.DuPont de Nemours & Co 
Barley Mill Plaza, Bldg. 27 
Routes 141 & 48 
Wilmington DE 19805 

As Received 

CAT As Receivecl Methocl Dilution 

No. Analysis Nama CAS Number Result Detection 
Lim.it 

02324 FC-143 3825-26-l 0.589 0.029 

CAT 
No. 
02324 

02325 

The FC-143 recovery is outside the QC limits for the LCS, MS, and MSO. 

Since there was insufficient sample amount for a reextraction, the results 

were reported. 

T~e 1~-PF~ and PFDDA surrogate recoveries are outside the QC limits. 

Laboratory Chronicle 
Analysis 

Analysis Name Met:hccl Trial~J Date and Time 
FC-143 FC-143 by GC/E:CD l 08/31/2000 20:34 

10/91 
Pesticide Alternate Water FC-143 10/91 1 08/24/2000 08:00 
E:xtr 

Lancaster t..abaratorle! 
M c M S E R :0425 New Holl<lnd Pike 

O'nJ.ts Factor 

ug/1 l 

Analyst 
Rick Shober 

Deborah M. Zimmerman 

EID090041 
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CHEMICALS 

Why it decided to 
pull the plug on 
its best-selling 
stain repellant 

A
t tint, Dr. Lan-y R. Zobel and 
other researchers at 3M Co. fig
ured the ftndings had to be a mis
take. Investigators from Cornell 

University, using a powerful new tech
nique to scan the blood of 3M's factory 
workers, were testing some serum they 
bought from commercial blood banla to 
establish base lines for the machines. 
The highly sensitive devices kept turn
ing up the same odd result: Tiny 
amounts of a chemical 3.M had made !or 
nearly 40 years were showing up in 
blood drawn from people living all 
across the country, even in places t'ar 
from 3M factories. "'t took months be
fore all the chemists were convinced 
that it was there," reealls Zobel, 3M's 
medical director. ~ere was disbelief." 

For 3M. the late 1997 test results 
were troubling. If they held up, it meant 
that virtually all Amerieans-and folks 
!ar beyond the U.S.-may be c.areyi.ng 
some minuscule amount of a 3M chemi
cal, called perftuorooetane sulfonate 
(PFOS), in their systems. How PFOS gvt 
there, whether it could pose a health 

foremost among them its ubiquitous 
Scotchgard fabric protector. Since there 
is no replacement chemical as yet, that 
mems a potential loss of $500 million in 
annual sales, out of total corporate rev
enues o! $16 billion, and one-time re
structuring charges of up to $200 mil
lion. 

The news caused a rush to stockpile 
Scotchgard by the clean and the care
less. Heloise, author of the syDdicated 
"Hints from Heloise" housekeeping 
column, says everyone from dothes
conscious TV hosts to flight atten
dants have fretted to her about 
the loss of Scotchgard. Even 
she, an expert at stain.:.re
moval., admits: "When my hus
band gets a new tie I spray it 
on right away." 
"GUTS. • Scotchgard's popularity 
~;nakes its removal particularly 
noteworthy, given that 3M W3S un
der no mandate to act. "3M de
serves great c:redit for identitying 
this problem and coming !Ot"Ward 
voluntarily," says Environmental Pro
tection Agenc:y Administrator Carol 
M. Browner. Even environmeDtal ac
tivists like Linda E. Greer, senior sci
entist at the Washington-based Natural 
Resourees Defense Council, gives plau
dits to the company. "'t took pts.n she 
says, even if they did it out at fear of 
government action. "The bet is that 
moat eompanies, when faced with gov
ernment nudging, gv into anger, denial, 

and the rest of that stuff'. What. we are 
a.ccustomed to seeing i.s decades-long 
argument:~ about wheth~r a chemical i3 
really toxic." 

The long and tortuous t:n.il that led 
3M to its decision highlights the grow
ing concern within the chemical industry 
over persistent chemicals, a. relatively 
recent environmental worry. There are 
scores of these chemic:al.s, woven into 
the very fabric of modem life, that re. 
sist natuz-d..l prr..cesses of decay and can 
linger in the environment for decades. 
Some ha ..,.e already been banned
most prominently DDT, PCBS. and 
CFCS-but no one is quite 
certain what damage, if 
any, the rest might 
be causing. The 

risk and, more important, what 
should be done about it, were 
questions that 3M executives 
felt driven to ask. Although 
they have yet to come up with 
definitive answers-and they 
insist that there's no evidence 
of danger to humans---the lfin
nesota company's research led 
it to a dra.:stic decision. On ::'day 

. . ~.---;~:.-~ ;:: ~ : .~:=·· .: :~ ...... __ ... ~t~:~:.::::·.~.- . . ' 
THE PROBI.EII ;: . · · ~ DANGER The· chemi
WITH SCOTCHGARD cals persist in the envi

ronment for decades, 
and· PFOS shows up in 
trace amounts in human 
blood •. 

~ 16, 3.M decided to phase out 
"' PFOS and products containing 
~ related chemieals, first and 

It contains POSF, em 
organic ftUIJ'ri1uJ tAa.t 
reptls VJater tmtl ail. It 

· can turn into 4 s6C0714 
fluori:M, PFOS, VJ!um it 
gets into mcz11'&1714li4n 
c.lls. . 

.... EFFECT At very high 
daily doses. PFOS has 
killed mOnkeys and new 
born rats in lab tests. 
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EPA is pressing the chemical indll$try 
r.o reduce the manufacture. of these sub
-;t.ances, however, and is currently ne
gotiating international conventions 1.\;th 
Canada aimed at reducing their pres
ence in the Great Lakes. · 

al ailments in the living workers and, 
after scanning death records, nothing 
unusual in the death:> or fanner workers. 
"Physicians who were seeing the 
employees generally found no significant 
health problems, no health problems that 
would be unexpected in a typical 

when certain precursor chemic:ais get 
into the cells. These precursors are part 
of the chemical makeup of Scotchga.rd 
fabric protector and are valued precise
lY. for their hardiness. They repel water 
and oil like nothing else, making them 
potent stain-resisters. Indeed, 3M has Pros is not on environmentalists' list 

of the most worrisome persis
tent chemicaLs. But 3M, which . 
is responsible for most of the 
world's supply of the substance, 
decided not to wait until all the 
scientific cards fell into place. 
It took its costly step based on 
scientific detective work that 
has built up incrementally over 
the past 30 years-and .far 
more damningly in the put two 
years. Its choice threatena the 
jobs of some 1,500 3M workers 
in Alabama, Minnesota, even 
Belgium. It also discomftts 
scores of industrial customers, 
chiedy papennakers and textile 
mills, \\'ho apply the 3M chemi
cals to goods as far-ranging as 
pet-food bags, candy wrappers, 
and carpeting. 

long revered the in-house sci-THE PATH TO A PAINFUL CHOICE entists. who ~eveloped the man-made chemicals, atl.er a lab 

BLOOD TESTS. The first big 
twist in the tale took place in 
1968, with a physician at the 
University of Rochester. Dr. 
Donald R. Taves was studying 
the effects of water duorida
tion when he found tiny quan
tities of an unusual form of du
orine-a kind that didn't come 
from ftuoridated water-in hu
man blood. Just how it got 
there and what its presence 
meant were unclear. But scien
tists familiar with the organic 
tluorines, known a:s POSF, took 
note. ·The finding drew still 
more attention when Taves, 
working with colleagues at the 
University of Florida, con
tinned the results in a 1976 
study. Chillingly, Taves even 
found the fluorine in his own 
blood, though he lived far from 
any potential factory source. 

1968 A researcher at the University of Rochester 
finds organic fluorine in human blood samples from 
the general population. Publishes finding in Nature. 
1976 Academic researchers refine the earlier find, · 
and the Rochester investigator, D.R. Taves, discovers 
the chemical in his own blood. 

1978 3M reviews 30 years of death records among 
factory workers exposed to organic fluorine on the job 
but finds nothing unusual. 

EARLY 1990s 3M uses enhanced .mass spectrometry · 
to scan workers' blood. Reliably detects contamina
tion down to the level of 0.5 .Parts per million. 
1993 Researchers at University of Minnesota report 
finding no increased mortality in workers exposed to 
an organic fluorine. Elsewhere, it is linked to cancer 
in rodents and changes in reproductive hormones in 
humans. 

1996 University of Minnesota researchers publish 
study finding no toxicity to the liver in 115 3M work
ers from PFOS exposures. · 

1997 Researchers at Michigan State University and 
3M report that organic fluorine chemicals are appear
ing in water, air, and soil. 

MAY, 1998 3M advises EPA that it found organic 
fluorine in blood-bank samples in tiny amounts. 
Company decides to niove away from this chemistry. 

SEPTEMBER, 1998 Company tells EPA of disturbing 
animal-test findings. The offspring of rats heavily 
dosed with organic fluorine die within days. 

SEPTEMBER, 1999 3M researchers find no adverse 
health effects from on-the-job exposure to PFOS. 

FEBRUARY, 2000 Researchers alert 3M that PFOS 
is found in tissue of birds from the Pacific Ocean to 
the Baltic. 

MARCH, 2000 3M and EPA discuss latest findings, 
including the deaths of heavily dosed monkeys. 

MAY 16,2000 3M and EPA announce that the com
pany will voluntarily phase out the organic fluorines. 

OArAc 311. "' IUSIUS liiEEX 

sUffer in the early 1950s 
chanced on them. The staffer 
had spilled one of the chemi
cals on her sneaker, found it 
impossible to wash out with ei
ther water or solvents, and 
started investigating its re
pelling powers. 

1 

While routine employee mon-
itoring continued throughout 
the 1980s, the company had lit
tle reason to worry. Even when 
blood tests grew more sophis
ticated in the early 1990s-and 
3M could sereen for specific ftu
orines such as PFOS or related 
chemic:als-4he lack of any 
damning health effects kept 
concerns to a. minimum. Re
peated medical reviews seemed 
to clear the chemicals of any 
problems. 

Then, in 1997, powerful new 
detection techniques changed 
everything. The new tests 
turned up evidence of the 
chemicals in levels as low as 
0.5 parts per million in human 
blood. •-rhat is not much," says 
Zobel drily; "It's like 50 sec
onds in 32 years." It was by 
using the new techniques that 
the Cornell University lab, 
working for 3M. found the PFOS 
in blood from the scattered 
blood banks. 3M promptly 
launc:hed an international test
ing prognm, screening blood 
from 18 U.S. blood banks 
along with samples tram Eu
rope and A.si.a.. It even scanned 
old, stored blood samples from 
Korean War veterans. There
sult: tiny amounts of contami
nation in the U.S. and Europe, 
except in the veterans' blood, 
which predated the Scotchgard 
chemical. 

Researchers at 3M, which 
says it is vigilant about chemical 
exposure of its workers, were 
paying particular attention. 
They quickly launched programs 
to test employees at plants in 
Cottage Grove (Minn.), Decatur (Ala.), 
and later Antwerp (Belgium), to see it 
fiuorine e."qJJSW'es were high. While they 
found that fluorines were registering at 
higher levels in workers' blood than in 
the general population, the medical evi-
dence suggested that they posed no 
problem. Researchers found no unusu-

population like this," says Zobel. 
For 3M veterans, the cheertbl medical 

results were not surprising. Although 
unusually hardy, organic fluorines for 
decades were thought to be inerl. PFOS, 
a. 3M product used in fire-lighting foams 
and industrial acid-suppression products, 
is also produced in animals and hwnans 

3M reguli.rly updated the EPA on all 
of ita research. For their part, EPA offi
cials were partic:ularly concerned by the 
persistence of PFOS. It is so hard:Y that 
no one knows when, if ever, 1t will 
break down. Worse, it accumulates in 
hWIWl and animal tissues. "With things 
that are persistent, the onl}" way for 
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"3M deserves great credit for identifying this problem 
and coming forvvard voluntarily," says the EPNs Browner 

the concentrations to go ·is up--in our 
bodies and in wildlife," says the Nat
ural Resources Defense C ouncil'!:i Greer. 
"And pretty :nuch every chemical in 
the world is toxic at some close." 

Because PFOS is both enduring and 
widespread, 3M made s<lme crucial 
choices in mid-1998. Company execu
tives decided they would~ventually
a.bandon ~uch formulation.:; and find re
plr.cements for the troublesome 
fluorines. "We began to realize then, 
and came to realize more 
later, that this would be a 
chemical that would con
stantly be involved in envi
ronmental debate," says 
Charles Reich, a chemist in 
charge of Scotchgard as the 
company's executive vice
president for specialty-ma
terial markets. 

pies of animai til:;l;ue frr,m all acrtJS!:i the 
{,riobe, which he keep!:! on hand in lab 
freezers, Giesy found the chemical in 
"various animals from variou:s places."' 
While he won't !bit the animals or loc-.... 
tion.-ror fear of p~mpting scientific 
publication--:~M executive:~ :say l'f1JS 

tum~ up in ftesh-eating bird:. in the 
Pacific Ocean and the Baltic regions. 
Giesy is now halfway through tests rm 
2,000 tissue samples drawn t'rom as far 
away u the Aretic and Antarctic. 

ames what humans would ever likely be 
exposed to. The investigators found that 
the rats' offspring were dying within 
days of birth. Then, this past March, 
they reported that two monkeys that 
were also dosed heavily died, atter suf
fering severe gastrointestinal problems 
and convulsions. The company promptly 
notitled the EPA of the results. 

Those animal tests got the agency's 
attention. Although 3M had kept the 
EPA informed of all its PFOS studies, the 

animal mortality data-and 
especially the rat fatalities-

. sparked a steady series of 
"no lunch, no refresh
ments ... roll-up-your-sleeves" 
meetings in March at EPA 
headquarters in Washington. 
one top EPA official recalls. 
Says the official: wrhe seri
ousness of the issues grew 
over time." NO SURE THINC. Still, 3 :VI's 

top executives argued over 
just how long they could 
continue. Could they wait 
until replacements for the 
chemic:als were found? That 
might take seven years or 
more, and was not a sure 
thing. And what about the 
effect on corporate cus
tomers, who valued the 3M 
products for their ability to 
repel water or oil? Shouldn't 
3M keep the supplies com

REICH AND COYNE: 3M data 1howtd no adverse lualth •ffecu 

When the 3M executives 
finally decided to pull the 
plug on PFOS and related 
products, they didn't need 
the heavy hammer of an EPA 
ruling-but that possibility 
hung heavily in the back
ground. wrhey could see the 
writing on the wall," argues 
the senior EPA official. "They 
could see we were going to 
continue our assessment of 
this and it would get more 

ing, since there was no hint of human 
danger. "All the data we had on 
health .•. pointed toward no health 
effect," says William E. Coyne, senior 
vice-president for research and 
development. 

But then 3M took a couple of crucial 
steps that sped up its decision to chuck 
the product: It ordered up studies on 
rats, monkeys, and other animals to see 
what heavy doses of PFOS might do. 
And it commissioned more research, 
forking over $800,000 for an in•;estigator 
at Michigan State University to test 
wildlife samples to see just how perva
sive the chemicals were. The results o! 
both sets of tests, though preliminary, 
proved fatal for the chemicals. 

The wildli!e tests confirmed the initial 
fears of the 3M executives. ~Iichigan 
State University researcher John P. 
Giesy, a zoologist and a facultv mem
ber of the school's National Food Safety 
& Toxicology Center, found pros in 
some very odd places. Scanning sam-

When Giesy started presenting his 
initial results to 3M officials in Februar.·. 
the concern level at the company rose 
sharply. He was summoned bade to re.. 
peat his presentation for Chief Execu
tive Offtcer Livia D. DeSimone and his 
most senior executi,·es. "This was ,-en· 
important to 3M," recalls the researcher. 

Since neither Giesy nor in-house sci
entists could say just how PFOS got 
into the far-dung animal tissues, the 
3M scientists no\\'" plan a global re
search effort aimed at tracking the 
chemical's sources and destinations. 
Says Katherine E. Reed, a chemist ''"ho 
is 3M's executh·e director of en\il-on
mental technology: "We believe that 
our responsibilitv for materials contin
ues ... into disposal. It':~ a concept we 
c:illli!e~cle management." · 

The most damning evidence against 
PFO:i began emerging in September. 191-lS. 
That's when 3M got the results of animal 
tests in which hean· doses of PFOS "·ere 
administered to rat~lO.OOO to 100.000 

detailed and :.t the end of the day we 
would make some kind of decision ... 3M 
decided that the better course o! action 
was to get out of it early." For their 
part, 3M officials say they would have 
made the same decision whether the 
EPA pushed them or not. 

Just how quickly 3M can adapt to its 
tar-reaching decision isn't clear. It in
tends to be out of production on most, if 
not all. PFOS-related prodw:t.s by yearend. 
With a few products, such as fire-fight· 
ing foams, it may take longer to adjust. 
With over $1 billion pouring in each year 
t'rom all sorts of new products that don't 
use the chemicals, the company feels 
sure it can come up with substitutes
ideally, nonpersistent ones. And it ex
pects it will find jobs elsewhere or will 
pay separation benefits to affected work· 
ers. Meanwhile, the worries about PFOS 
are not yet ovex: For years to come, 3M 
will be keeping track of the stuff it has 
already put out there. 

By Joseph. Weber in St. Pa.ul, Minn. 
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PAGE 3 OF 13 
REVISION NO.: 1 

Ef"FEC'TIVE DATE: 8/1196 
EXPIRATION DATE: 02101/97 

· TEFLON® NON-SALABLE PROCESS WASTE DISPOSAL. 

: ·.'Ste d.isposat a~ the DuPont te~ Laridfill will cease effective !a.nuary 1, 199€. This Iand.fiii h4d been the disposal 
, . -::::.: :Or T'IPLON®'s process waste (excluding RCRA hazardous wutc). ·The process~ tr.G.t TEFLON® i.s 

~. '.:;.~~ :.:z·~;..1g to.l.etart wt generally be classified as C·l contaminated waste and non-C-8 waste. Since the I.eta.rt La.cdfill 
· · 'u closing, alternate disposal sites will have to be used for TEFLON~'s proceu waste. A portion of'TEFLON®'s 

prcx:css waste is currently sold as scrap,. however, not all of the process waste i.s salable. 

For the TEFLON® Division at Washington Worb, the C-8 contaminated process waste wiU be sent to a hazardous 
waste landfill in Emelle, Alabama. It is anticipated that the majority oCTEFLON®'s C·l contaminated waste that is 
sent to to Emelle will be shipped in 55-galion steel drums. The estimated cost to send proc:css ~to Emelle i.s 
$145 per drum. 

Process waste that does not contain C-8 will be sent to DuPont's Dry Run Landfill Cor disposal. The Dry Run 
I.a.ndfill is not permitted for disposal of' waste in steel or plastic drums; therefore, process waste sent to Dry Ru.a wiU 
h.ave to be shipped in fiber containers. It is estimated that the disposal cost at Dry Run will be SlS-S2.S per drum. 

THIS PROCEDURE DOES NOT CH.o\NGE THE DISPOSAL PROCESS FOR RCRA HAZARDOUS 
WASTE. Consult the TEFLON® Waste Disposal Manual (N30) for disposal ofRCRA hazardous waste. 

~OCEDURE 

The process waste has been tabulated in the attached tlbles. Some of the material in the tables might current!:· be 
sold as scrap. Areas should continue to sell scrap where possible. However, if the scrap cannot be sold, it should be 
properly disposed. If there are questions as to how a particular waste should be disposed. contact the area shift 
supervisor on duty. It" additional assista.nce is still needed, contact our environmental coordinator. (Today, ws ~ 
Keith Coffman, X4370). IT IS EXTREMELY IMPORTANT THAT NO C-8 CONTAMINATED WASTE 
BE SENT TO DRY RUN LANDFILL. 

l'ack:tging or C-8 Cont:tminated Process Waste· Emelle Lftndffil 

1. Waste will be packaged in a red SS·aalton steel cln.un. Drums will be available at the TEFLON® Pad nor'.hwest 
ofB-164 (see attached B-164 West Pad diagram). Contact Polly Shackelford i£'adcfitional drums ar; needed. 
EXCEPT IN THE CASE OF NO AVAILABLE SUPPLY, TEFLON® WILL NO LONGER USE 
BLACK STEEL DRUMS FOR WASTE DISPOSAL. 

EID031901 
CONTROLLED DOCUMENT IF RED 
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Federal Register' Vol. 65. ""o. 202 1 Wednesday. October 18. 2000 I Proposed Rules 6231 

PART 801-LABELING 

1 The authority citation for 21 CFR 
part 801 continues to read as follows: 

:\uthority: 21 U S.C 321. 331. J5t 352. 
l60t. 360j. 371. 374. 

2. Section 801.430 is amended bv 
revismg the table in paragraph (e)(iJ to 
read as follows: 

§ 801 .430 User labeling tor ln4tnstruat 
tampona. 

(e) * 
( 1) • 

Ranges of absorbency'" grams' Correspondrng term of absortJency 

6 and under 
6 10 9 
a to 12 
~2 to 15 
tS to 18 
AbOVe 18 

Lrght absorbency. 
Regular absorbency 
Super absorbency. 
Super plus absorbency. 

; Ultra absorbency. 
·No term. 

• These ranges are defined. respec1rvely. as follows: Less than or equal to 6 grams (g); greater than 6 g up to and rncludrng 9 g; greater than 
g up to and rncludrng 12 g; greater than 12 g up to and rncludrng 15 g; greater than 15 g up to and rncludrng 18 g; and greater than 1 a g. 

Dated. October 2. 2000. 

~argaret -"f. Dotzel. 
:\ssocrate Commrssroner for Policy. 
(FR Doc 00-26249 Filed 10-17-QO: 8:45 am] 
SIUJNG COO£ 41~1-l' 

ENVIRONMENTAL PROTECTION 
AGENCY 

40 CFR Parts 52 and 81 

(MO 1 14-11 1 4; FAL-6885-7] 

Approval and Promulgation of 
lmplenwtntatlon Plans; State of 
Missouri; Designation of Areas for Air 
Quality Planning Purposes; Dent 
Township 

AGENCY: Environmental Protection 
:\gency (EPA). 
ACTION: Proposed rule. 

SUMMARY: EP.-\ proposes to approve a 
State [mplementation Plan (SIP) 
revision submitted by the state of 
Missouri and Missouri's request to 
redesignate the lead nonattainment area 
in western Iron Countv. Missouri, to 
attainment of the National Ambient Air 
Quality Standards (NAAQS). EPA 
proposes to approve the maintenance 
plan for this area including a consent 
order which was submitted with the 
redesignation request. and also proposes 
to approve the revision to Missouri's 
Restriction of Emissions of Lead From 
Specific Lead Smelter-Refinery 
Installations rule which ensures the 
permanent and enforceable emission 
reductions by clarifying the emissions 
limits for the Doe Run Resource 
Recycling Facility. and removes the text 
which could have allowed this facility 
to resume operation as a primary 
smelter. 

In the final rules section of today's 
Federal Register. EPA is approving the 

state's SIP revision and redesignation 
request as a direct final rule without 
prior proposal because the Agency 
views this as a noncontroversial action 
and anticipates no relevant adverse 
comments to this action. A detailed 
rationale for the approval is set forth in 
the direct final rule. If no relevant 
adverse comments are received in 
response to this action. no further 
activity is contemplated in relation to 
this action. lf EPA receives relevant 
adverse comments, the direct final rule 
will be withdrawn and all public 
comments received will be addressed in 
a subsequent final rule based on this 
proposed action. EPA will not institute 
a second comment period on this action. 
Any parties interested in commenting 
on this action should do so at this time. 

OATES: Comments on this proposed 
action must be received in writing by 
November 17, 2000. 

ADDRESSES: Comments mav be mailed to 
Kim fohnson, Environmental Protection 
Agency. Air Planning and Development 
Branch. 901 North 5th Street. Kansas 
City. Kansas 66101. 

FOR FURTHER INFORMATION CONTACT: Kim 
fohnson at (913) 551-7975. 

SUPPLEMENTARY INFORMAnON: See the 
information provided in the direct final 
rule which is located in the rules 
section of today's Federal Register. 

Dated: September 27. 2000. 

Dennis Gra.Jrul, 

Regional ,"tdministrotor. Region 7 
[FR Doc. 00-26502 Filed 10-17-QO: 8:45 ami 
EIIWNG COO£ 5M0-50-P 

ENVIRONMENTAL PROTECTION 
AGENCY 

40 CFR Part 721 

OPPTS-50639; FRL~74~ 

RIN 207o-AD43 

Perftuorooctyl Sulfonates; Proposed 
Significant New Use Rule 

AGENCY: Environmental Protection 
Agency (EPA). 
ACTION: Proposed rule. 

SUMMARY: EPA is proposing a significar 
new use rule (SNUR) under section 
5(a)(2) of the Toxic Substances Control 
Act {TSCA) for the following chemical 
substances: Perfluorooctanesulfonic 
acid (PFOSA) and certain of its salts 
(PFOSS). perfluorooctanesulfonyl 
fluoride (PFOSF). certain higher and 
lower homologues of PFOSA and 
PFOSF. and certain other chemical 
substances. including polymers. that 
contain PFOSA and its homologues as 
substructures. All of these chemical 
substances are referred to collectivelv i 
this proposed rule as perfluorooctyl · 
sulfonates. or PFOS. This proposed rult 
would require manufacturers and 
importers to notify EPA at least 90 days 
before commencing the manufacture or 
import of these chemical substances f01 
the significant new uses described in 
this document. EPA believes that this 
action is necessarv because the chem1c< 
substances included in this proposed 
rule may be hazardous to human healtb 
and the environment. The required 
notice would provide EPA with the 
opportunity to evaluate an intended 
new use and associated activities and. i 
necessary. to prohibit or limit that 
activity before it occurs. 
OATES: Comments. identified bv the 
docket number OPPTS-50639,-are due 
November 17. 2000. 
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AOORESSES: Co=ents mav be For technical information contact. the TSCA. section 13 (15 U.S.C. 2612) 
submitted bv mail. electronicallY. or in Mary Q.ominiak. Chemical Control import certification requirements. and 
person. Plea.se follow the detail~d Division (7405). Office of Pollution to the regulations codified at 19 CFR 
instructions for each method as PTevention and Taxies. Envll'onmental 12.118 through 12.127 and 12.728. 
provided in Unit I. of the Protection :\gency. 1200 Pennsylvania Those persons must certify that thev are 
SUPPLEMENTARY INFORMAnOH. To ensure Ave., NW .. Washington. DC 20460: in compliance with the SNUR . 
proper receipt by EPA. it is imperative telephone number: (202) 26Q-7768; fa.x requirements. The EPA policy in 
that vou identify docket control number number: (202) 26(}-1096; e-mail address: support of import certification appears 
OPPTS-50639 in the subject line on the dominiak.mary@epa.gov. at 40 CFR part 707. subpart B. ln 
first page of your response. SUPPLEMENTARY INFORMAnON: addition. any persons who export or 

intend to export any of the chemical 
FOR FURTHER INFORMAnON CONTACT: For I. General Information substances listed in Table 2 or Table 3 
generoJ information contact. Barbara A. Does this Notice Apply to Me? of this unit are subject to the export 
Cunningham. Director. Office of notification provisions of TSCA section 
Program Management and Evaluation. You mav be affected bv this action if 12(b) (15 U.S.C. 2611(b)). and must 
Office of Pollution PTevention and you manufacture (defined by statute to comply with the export notification 
Taxies (7401). Environmental PTotection include import) any of the chemical requirements in 40 CFR 721.20 and 40 
Agency. 1200 Pennsylvania Ave .. NW., substances that are listed in Table 2 or CFR part 707, subpart D. Entities 
Washington. DC 20460: telephone Table 3 of this unit. Persons who intend potentially affected by the SNUR 
number: (202) 554-1404: e-mail address: to import any chemical substance requirements in this proposed rule may 
TSCA-Hotline@epa.gov. governed by a final SNUR are subject to include. but are not limited to: 

TABLE 1.-ENTITIES POTENTIALLY AFFECTED BY THE SNUR REQUIREMENTS 

Categones NAICS codes Examples of potentially affected entities 

Chemical manufacturers or importers 

Chemtcal expor1ers 

i 325 
I 
I 
1 325 
I 

This listing is not intended to be 
exhaustive. instead. it provides a guide 
for readers regarding entities likely to be 
affected by this action. Other types of 
entities not listed in Table 1 of this unit 
could also be affected. The North 
American industrial Classification 
Svstem (NAlCSl codes have been 
p~ovided to assist in determinations of 

· Persons who manufacture (defined by statute to include import) one or more of 
the subtect chemtcal substances 

. Persons who export, or tntend to export, one or more of ttle subject chemical 
substances 

whether this action might apply to 
certain entities. To determine if you or 
your business is affected by this action, 
you should carefully examine the 
applicability provisions at 40 CFR 721.5 
for SNUR-related obligations. Also. 
consult Unit ill. Note that because this 
proposed rule would designate certain 
manufacturing and importing activities 

as significant new uses, persons that 
solely process the chemical substances 
that would be covered by this action 
would not be subject to the rule. [f you 
have any questions regarding the 
applicability of this action to a 
particular entity. consult the technical 
person listed under FOR FURTHER 
tNFORMA TION COHT ACT. 

TABLE 2.-CHEMICALS REQUIRING A SIGNIFICANT NEW USE NOTICE ON OR AFTE~ JANUARY 1, 2001 

CAS No.tPMN Ninth Collective lndell: chemical name 

383-07-3 ........... 2-Propenoic acid, 2-[butyl[(heptadecafluoroocty1)sulfonyl]amtno]ethyt ester. 
423--a2-5 .......... 2-Propenoic actd. 2-[ethyl[(heptadecafluorooctyl)sulfonyl]amino]ethyl ester. 
2250-98-8 .. . .. ... 1 -Octanesulfonamide. N,N',N"-[phosphinylidynetns(oxy-2, 1 -ethanediyl)]tris[N-ethyt-1,1.2,2.3.3.4.4.5.5.6.6. 7. 7.8.8.8-

heptadecafluoro-. 
14650-24-9 2-Propenoic acid. 2-melhyt-. 2-[[(heptadecafluorooctyt)sulfonyl]melhylamtno]ethyl ester. 
30381-98-7 1 -Octanesulfonamide. N,N'-[phosphinicobis(oxy-2,1-ethanediyl)]bts[N-ethyl-1. 1 .2.2.3,3,4,4.5.5.6,6. 7. 7,8,8,8-heptadecafluoro-

, ammontum salt. 
55120-77-9 ....... ; 1 -Hexanesulfonic acid, t. 1 .2.2.3.3.4.4.5.5.6.6.6-tridecafluoro-. lithium salt. . 
57589-85-2 . Benzoic acid. 2.3.4.5-tetrachloro-6-ill3-([(heptadecafluorooctyl)sulfonyl]oxy]phenyl]amtno]camonyl]-. monopotassium salt. 
61660-12-6 1 1 -Oc1anesulfonamide. N-ethyl-1,1.2.2.3.3.4.4.5.5,6.6. 7.7.8.8.8-heptadecafluoro-N-[3-(trimethoxysilyt)propyt]-. 
67969-89-t 1 -Octanesulfonamide. N-ethyl-1.1.2.2.3.3.4.4.5.5.6.6.7.7.8.8.8-heptadecafluoro-N-[2-(phosphonooxy)ethyl]-. diammonium 

salt. 
6815~1-4 ... Cyclohexanesulfonic acid. nonafluorobis(ttifluoromethyt)-. potasstum satt. 
68329-56-6 ... 2-Propenoic actd. eicosyt ester. polymer with 2-[[(heptadecafluorooctyl)sulfonyl]methylamino]ethyt 2-propenoate. hexadecyl 

2-propenoate. 2-[methyl{(nonafluorobutyl)sulfonyl]amino]ethyl 2-propenoate. 2-
[methyl((pentadecafluoroheptyl)sulfonyl]amino]ethyl 2-propenoate. 2-[methyl[(tridecafluorohexyl)sulfonyl]amtno]ethyl 2-
propenoate. 2-(methyl((undecafluoropentyl)sulfonyl]amino]ethyl 2-propenoate and octadecyl 2-propenoate. 

68555-91-9 2-Propenotc actd, 2-methyl-, 2-(ethyl[(heptadecafluorooctyl)sulfonyl]amtno]ethyl ester. polymer with 2· 
[ethyl((nonafluorobutyl)sulfonyl]amino]ethyl 2-methyl-2-propenoate. 2-(ethyl[(pentadecafluoroheptyt)sulfonyl]amino]ethyl 2· 
methyl-2-propenoate, 2-[ethyl((tndecafluorohexyl)sulfonyl]amtno]ethyl 2-methyl-2-propenoate. 2· 
[ethyl[(undecafluoropentyl)sulfonyl]amino]ethyl 2-methyl-2-propenoate and octadecyt 2-methyl-2-propenoate. 

68555-92-0 2-Propenoic acid, 2-methyl-, 2-(((heptadecafluorooctyl)sulfonyl]methylamtno]ethyl ester. polymer wtth 2· 
[methyl((nonafluorobutyl)sulfonyl]amino]ethyl 2-methyl-2-propenoate. 2-
[methyl((pentadecafluoroheptyl)sulfonyt]amino]ethyl 2-methyl-2-propenoate. 2· 
[methyl((tridecafluorohexyt)sulfonyl]amino]ethyl 2-methyt-2-propenoate. 2-[melhyl((undecafluoropentyl)sulfonyt]amtno]ethyl 
2-methyl-2-propenoate and octadecyl 2-methyl-2-propenoate. 

I 
t . 

' . 
•· 
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TABLE 2.-CHEMICALS REQUIRING A SIGNIFICANT NEW USE NOTICE ON OR AFTER JANUARY 1, 2001-Conttnued 

CAS No .PMN 

68608-1 4-{) 

6890<}-15-9 

70776-36-2 

73772-32-4 
81110--38-7 

94133-90-1 
117806-54-9 
127133--66-8 

129813-71-4 
148240-78-2 
148240-7<}-3 
148240-80-6 
148240-81-7 
148240-82-8 
148684-7<}-1 

178535-22-3 

P-83-1102 
P-84-1163 

P-84-1171 

P-86-0301 

P-89--0799 

P-94-{)545 

P-94-{)927 

P-94-2205 

P-94-2206 

P-96-1645 
P-97-{)790 

P-98-{)251 

P-98-1272 

P-99--0188 

P-99--0319 

N1nth Collective Index chem1cat name 

Sutfonam1des. C4-8-alkane pertluoro. N-ethyt-N-(hydroxyethyt). reacuon prooucts w1th t.1'-methyleneo1s[4-
'socyanatobenzene ]. 

2-Propeno1c ac1d. e1cosyt ester. polymers w1th branched octyt acrylate. 2-([(heptadecafluorooctyt)sutfonyl]methytam,nojethyt 
acrylate. 2-[methyl((nonafluorobutyl) sutfonyt]am1nojethyt acrylate. 2-(methyt[(pentadecafluoroheptyt)sulfonyt]ammojethyt 
acrylate. 2-(methyt[(tndecaftuorohexyl)sutfonyt]am,nojethyl acrylate. 2-[methyt[(undecaftuoropentyt) sutfonyt]am,nojethyt 
acrylate. polyethylene glycol acrylate Me ether and stearyt acrytate. 

2-Propeno1c ac1d. 2-methyt-. octadecyl ester. polymer w1th 1. 1-dlchtoroethene. 2-:rl heptadecaftuorooctyl )sutfonyl]methytam1no ]ethyl 2-propenoate. N-(hydroxymethyl)-2-propenamlde 2. 
:methyt[(nonafluorobutyt)sullonyt]amlno]ethyl 2-propenoate. 2-[methyl[(pentadecafluoroheptyl)sulfonyt]ammo]ethyt 2-
propenoate. 2-[methyt[(tndecafluorohexyt)sutfonyl]amtnojethyl 2-propenoate and 2-
[ methyl[ ( undecafluoropentyt)sulfonyl ]am1no ]ethyl 2 -propenoate. 

1-Propanesulfon1c ac1d. 3-[[3-(dimethytamtno)propyl][(tndecatluorohexyl)sulfonyl]amtno]-2-hydroxy-, monosodium salt. 
1-Propanam1n1um. N-(2-hydroxyethyt)-3·[(2-hydroxy-3-sulfopropyl) [(tndecattuorohexyt)sulfonyl]amlnoj-N.N-dimethyt-. hy-

droxide. monosod1um salt. 
1-Propanesulfon1c ac1d. 3-[[3-(dimethylamtnolpropyl]((heptadecafluorooctyl)sulfonyl]amlno]-2-hydroxy-. monosod1um salt. 
1-Heptanesulfon1c ac1d. 1.1 2.2.3.3.4.4.55.6.6. 7. 7 7-pentadecatluoro-. ltth1um salt. 
2-Propeno1c ac1d. 2-methyl-. polymers w1th Bu methacrylate. Iaury! methacrylate and 2-(methyl((pertluoro-C4-8-

atkyl)sulfonyl]amlno ]ethyl methacrylate. 
Sutfonam1des. C4-8-alkane. perttuoro. N-methyt-N-Iox1ranytmethyl). 
Fatty ac1dS. C 18-unsatd .. tnmers. 2-[((heptadecafluorooctyl)sulfonyl)methylamino)ethyl esters. 
Fatty ac1ds. C18-unsatd .. tnmers. 2-[methyl((nonafluorobutyl)sulfonyt]amlnojethyl esters. 
Fatty ac1ds. C 18-unsatd .. tnmers. 2-[methyl((tndecafluorohexyl)sulfonyt]amlno)ethyl esters. 
Fatty ac1ds. C 18-unsatd .. tnmers. 2-[methyt[(undecafluoropentyt)sulfonyl)amlno]ethyl esters. 
Fatty ac1ds. C 18-unsatd .. tnmers. 2-(methyl((pentadecafluoroheptyl)sulfonyl]amlnojethyl esters. 
Sulfonam1des. C4-8-alkane. perftuoro. N-(hydroxyethyi)-N-methyl. react1on products with 1.6-diisocyanatohexane 

homopolymer and ethylene glycol. 
Sulfonam1des. C4·8-atkane. perfluoro. N-ethyt-N-(hydroxyethyl)·. polymers w1th 1,1'-methytenebls(4-isocyanatobenzene) 

and polymethylenepotyphenylene ISOcyanate. 2-ethythexyt esters. MeEt ketone ox1me-blocked. 
Fatty ac1ds. tinseed-oli. dimers. 2-[((heptadecafluorooctyl)sulfonyl]methytamtno)ethyt esters. 
PropanoiC ac1d. 3-hydroxy-2-(hydroxymethyl)-2-methyt-. polymer w1th 2-ethyl-2-(hydroxymethyl)-1.3-propanediol and N.N' .2· 

tns(6-lsocyanatohexyl)lmldodicarbonlc diam1de. react1on products w1th N-ethyl-1,1.2.2.3.3.4.4.5.5.6 6.7.7.8.8.8-
heptadecafluoro-N-(2-hydroxyethyl)-t-octanesulfonamlde and N-ethyt-1,1.2.2.3.3.4,4,5.5,6.6. 7.7. 7-pentadecafluoro-N-(2· 
hydroxyethyt)-t-heptanesulfonamlde. compds. w1th tnethytam1ne. 

Propan04c ac1d, 3-hydroxy-2-(hydroxymethyl)-2-methyt-. polymer w1th 1.1 '-methylenebis{4-isocyanatobenzene] and 1.2.3· 
propanetnot. reaction products w1th N-ethyt-1, t .2.2.3.3.4.4.5.5.6.6,7,7.8.8.8-heptadecafluoro-N-(2-hydroxyethyt)-1· 
octanesuttonam1de and N-ethyt-1. 1.2.2.3.3.4.4.5.5.6.6. 7, 7, 7-pentadecafluoro-N-(2-hydroxyethyt)-t-heptanesulfonamlde. 
compds. w1th morphot1ne. 

Sulfonam1des. C4-8-alkane. perfluoro. N-(hydroxyethyi)-N-methyl. reaction products w1th 12-hydroxystearic ac1d and 2.4· 
TDI. ammon1um salts. 

Sulfonam1des. C4-8-alkane. perfluoro. N-ethyi-N-(hydroxyethyl). react1on products w1th 2-ethyl-1-hexanol and 
potymethytenepolyphenylene isocyanate. 

t-Hexadecanam1n1um. N.N·dimethyt-N-(2·[(2-methyl-t-oxo-2-propenyt)oxy)ethyl]·. brom1de. polymers w1th Bu acrylate. Bu 
methacrylate and 2-[methyl((perfluoro-C4-8-alkyt)sulfonyt]amlno)ethyt acrylate. 

2-Propeno1c ac1d. 2-methyt-. 2-methylpropyt ester. polymer w1th 2.4-dilsocyanato-1-methylbenzene. 2-ethyl-2· 
(hydroxymethyt)-1.3-propanediol and 2-propeno1c ac1d. N-ethyt-N·(hydroxyethyl)perftuoro-C4-8-alkanesulfon am1des· 
btocked. 

Polymethylenepotyphenytene isocyanate and bls(4·NC0-phenyl)methane reactiOn products with 2-ethyl-1-hexanol. 2-buta· 
none. ox1me. N-ethyi-N-(2· hydroxyethyl)-1 -C4-C8 perttuoroalkanesuttonam1de. 

Siloxanes and Sd1cones. di-Me. mono(3·[(2-methyl-t-oxo-2-propenyl)oxyjpropytgroup]-termlnated. polymers w1th 2· 
imethyl[(perfluoro-C4·8-atkyl)sulfonyl]amtno)ethyl acrylate and stearyl methacrylate. 

Fatty ac;ds. C 18-unsatd .. dimers. 2-(methyl((pertluoro·C4-8-alkyl)sulfonyl)am,nojethyt esters. 
1-Decanamtn1um. N-decyt-N.N-dimethyl-. salt w1th 1.1.2.2.3 3.44.5.5.6.6. 7.7.8.8 8-heptadecafluoro-t-octanesulfonlc ac1d 

(1 1). 
2-Propenoic ac1d. butyl ester. polymers w1th acry1am1de. 2-(methyl[(perfluoro-C4-8-alkyl)sullonyl]amlnojethyl ac.rylate and 

v1nyhdene chloride. 
2-Propeno1c ac1d. 2-methyt-. 3-ftnmethoxysllyllpropyl ester. polymers w1th acrylic ac1d. 2-[methyl((pertluoro-C4-8· 

alkyl)sulfonyl)amlnojethyl acrylate and propylene glycol monoacrylate. hydrolyzed. compds. w1th 2.2·· 
( methylim1no )b1s( ethanol]. 

Hexane. 1.6-diisocyanato·. homopolymer. N·(hydroxyethyi)·N-methyl pertluoro C4·8-alkane sulfonamide· and stearyl ale -
blocked. 

Poly(oxy- 1 .2-ethanediyl). alpha.-[2-(methylamtno)ethyl]-.omega.-[( t. 1 .3.3-tetramethylbutyl)phenoxy)·. N-((pertluoro-C~-8-
alkyllsulfonyl] denvs 

TABLE 3.-CHEMICALS SUBJECT TO VOLUME CAP RESTRICTIONS ON OR .AFTER JANUARY 1, 2001 AND REQUIRING A 
SIGNIFICANT NEW USE NOTICE ON OR AFTER JANUARY 1, 2003 

CAS No PMN 

307-35-7 
307-51-7 
376-14-7 

Ninth Collective Index chem1cal name 

1-0ctanesulfonyl fluonde. 1.1.2.2.3.3.4.4 5.5.6.6.7 7.8.8.8-heptadecattuoro-
1-Decanesulfonyl fluoride. 1 1 .2.2.3.3 4.4.5.5.6.6. 7. 7.8.8.9.9.10. tO. 1 0-henelcosafluoro-
2-Propenolc aCid. 2-methyl·. 2-[ethyt((heptadecatluorooctyllsullonyt]amlno)ethyt ester 
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TABLE 3.--CHEMICALS Su5..JECT TO VOLvME CAP ?.ESTRiCT:ONS ON OR AFTER JANUARY 1. 2001 AND REQUIRING A 
SIGNIFICANT NEW USE NOTICE ON OR AFTER JANUARY 1. 2003---Continued 

CAS No,PMN 

423-50-7 
754-91-6 
1652-63-7 
1691-9S-o2 
1763-23-1 
2795-3s-3 
2991-51-7 
4151-50-2 
17202-41-4 
24448-0s-7 
25268-77-3 
29081-56-9 . 
29117-08--6 
29457-72-5 
31506-32-8 
38006-74-5 
38850-58-7 
67584-42-3 . 
67906-42-7 
68298-62-4 

68541-80-0 

68555-90-8 

68586-14-1 

6864S-o26-3 ...... . 

68867-60-7 

68867-62-9 

68891-96-3 

68958-61-2 
70225-14-8 . 
71487-20-2 . 

91081-9S-o1 

9899S-o57-6 

182700-90-9 

L·92-0151 

P-80-0183 

Ninth Collective Index chem1cal name 

1-Hexanesulfonyl tluonde. 1.1.2.2.3.3.4.4.5.5.6.6.6-tridecafluoro-
1 ·Octanesulfonam1de. 1.1.2.2 3.3.4.4 5.5.6 6.7.7.8.8.8-heptadecafluoro-
1 -Propanam1mum. 3-[[(heptadecafluorooctyl)sulfonyl]amJno 1-N. N .N-tnmethyl-. 10d1de 
1 -Octanesulfonam1de. N-ethyl-1.1 2.2.3.3.4.4.5.5.6.6.7.7.8.8.8-heptadecafluoro-N-(2-hydroxyethyl)-
1 -Octanesulfonic ac1d. 1 t 2.2.3.3.4.4 5.5.6.6. 7 7.8.8.8-heptadecatluoro-
1-0c1anesulfoniC ac1d. 1.1.2.2.3.3.4.4.5.5.6.6. 7.7.8.8.8-heptadecatluoro-. potaSSium salt 
Glyc1ne. N-ethyi·N·[(heptadecatluorooctyl)sulfonyll-. potass1um salt 
1-0ctanesu1tonam1de. N·ethyl-1.1.2.2.3.3.4.4.5.5.6.6. 7. 7.8.8.8-heptadecafluoro-
1-Nonanesulfonlc ac1d. 1. 1.2.2.3.3.4.4.5.5.6.6. 7. 7.8.8.9.9.9-nonadecafluoro-. ammomum salt 
1-0ctanesulfonam1de. 1. 1.2.2.3.3.4.4.5.5.6.6.7.7.8.8.8-heptadecatluoro-N-(2-hydroxyethyi)-N-methyi-
2-PropenoJc ac1d. 2-(((heptadecatluorooctyl)sulfonyl]methylamlnolethyl ester 
1-0ctanesulfon1c ac1d. 1,1.2.2.3.3.4.4.5.5.6.6. 7. 7.8.8.8-heptadecafluoro-. ammon1um salt 
Poly( oxy- 1 . 2 -ethanediyl). alpha. -[2-( ethyl( ( heptadeca tluorooctyl )sulfonyl]ammo ]ethyl]-. omega. -hydroxy-
1-0ctanesulfonlc aCid, 1.1.2.2.3.3.4.4.5.5.6.6.7.7,8.8.8-heptadecafluoro-. lithwm salt 
1-0ctanesulfonam1de. 1.1.2.2.3.3.4.4.5.5.6.6. 7.7.8.8.8-heptadecaftuoro-N-methyl-
1-Propanam1n1um. 3-{[(heptadecafluorooctyl)sulfonyl]ammo 1-N. N. N-tnmethyl-. chloride 
1 · Propanam1n1um. N -(2-hydroxyethyi)-N .N-dimethyl-3-[(3-sulfopropyl)[ (tndecafluorohexyl)sulfonyl]ammo 1-. 1nner salt 
Cyclohexanesulfon1c acid. decafluoro(pentafluoroethyl)·. potassium salt 
1-Decanesulfon1c ac1d. 1.1.2.2.3.3.4,4.5.5.6.6. 7. 7.8.8.9.9.10.10, 1 0-henelcosafluoro-. ammonium salt 
2-Propeno1c ac1d. 2-[butyl((heptadecafluorooctyl)sulfonyl]amino}ethyl ester. telomer with 2-

[butyl((pentadecafluoroheptyl)sulfonyllamlno}ethyl 2-propenoate. methyloxJrane polymer w1th oxJrane di-2-propenoate. 
methylox~rane polymer w1th ox~rane mono-2-propenoate and 1-octanethiol 

2-Propeno1c ac1d. polymer w1th 2-(ethyl[(heptadecatluorooctyl)sulfonyl}amlno}ethyl 2-methyf-2-propenoate and octadecyl 2-
propenoate 

2-Propeno1c ac1d. butyl ester. polymer w1th 2-[((heptadecafluorooctyl)sulfonyl] methylam1no]ethyl 2-propenoate. 2-
[methyl((nonafluorobutyl)sulfonyl]amlno]ethyl 2-propenoate. 2-[methyl[(pentadecaffuoroheptyl)sullonyllamJnolethyl 2-
propenoate. 2-[methyl((tndecafluorohexyl)sulfonyl]amJno}ethyl 2-propenoate and 2-
[methyl[(undecatluoropentyl)sulfonyl]aminolethyl 2-propenoate 

2-Propeno1c acid, 2-([(heptadecafluorooctyl)sulfonyllmethylamino]ethyl ester. telomer w1th 2-
[ methyl[ ( nonafluorobutyl)sulfonyl}ammo }ethyl 2 -propenoate. alpha. -(2-methyl-1 -oxo-2-propenyl)-.om99a. -hydroxypoly( oxy-
1 2-ethanediyl). alpha.-(2-methyl-1-oxo-2-propenyl)-.omega. -[(2-methyl-1-oxo-2-propenyl)oxy}poly(oxy-1.2-ethanediyt). 2-
[methyl[(pentadecatluoroheptyllsulfonyl]amlno]ethyl 2-propenoate, 2-[methyl{(tridecaftuorohexyt)sulfonyl)amlno]ethyl 2-
propenoate. 2-[methyl[(undecafluoropentyt)sulfonyl)amJno]ethyl 2-propenoate and 1-octanethiol 

1-0ctanesulfonamJde. N-ethyl-1, 1.2.2.3.3.4.4.5.5.6.6. 7. 7.8.8,8-heptadecafluoro-N-(2-hydroxyethyl)·. reaction products w1th 
N-ethyl-1. 1 .2.2.3.3.4.4.4-nonafluoro-N-(2-hydroxyethyl)-1-butanesulfonamide. N-ethyf-1, 1 ,2,2.3.3.4,4.5.5.6.6. 7. 7. 7-
pentadecafluoro-N-(2-hydroxyethyl)-1 -heptanesultonam1de. N-ethyl-1 . 1 . 2.2. 3. 3, 4. 4, 5.5.6 .6 .6-tridecafluoro-N-( 2-hydroxy
ethyl)-1-hexanesulfonamlde. N-ethyl-1 .1 .2.2.3.3.4.4.5.5.5-undecafluoro-N-(2-hydroxyethyl)-1-pentanesulfonamide. 
polymethylenepolyphenylene ISOCyanate and stearyl ale. 

2-Propeno1c acid. 2-[((heptadecafluorooctyl)sulfonyl]methylamino]ethyl ester. polymer with 2-
(methyl[(nonafluorobutyl)sulfonyl)amJnolethyl 2-propenoate. 2-[methyl((pentadecaffuoroheptyl)sulfonyl]aminolethyl 2-
propenoate. 2-(methyl((tndecafluorohexyl)sulfonyl]amino]ethyl 2-propenoate. 2-
[methyl( ( undecafluoropentyl)sulfonyl]amJno}ethyl 2-propenoate and alpha.-( 1-oxo-2-propenyt)-.omega. -methoxypoty( oxy-
1 .2-ethanediyl) 

2-Propeno1c ac1d. 2-methyl-. 2-(ethyl[(heptadecafluorooctyt)sulfonyl]amino}ethyl ester. telomer w1th 2-
[ ethyl( ( nonatluorobutyl)sulfonyl]amino }ethyl 2-meth yl-2 -propenoate. 2 -[ethyl[ ( pentadecafluoroheptyl)sulfonyl]amJno ]ethyl 2-
methyl-2~propenoate. 2-{ethyl[(tndecattuorohexyl)sulfonyt]amlno]ethyl 2-methyt-2-propenoate. 2-
[ethyl((undecatluoropentyl)sulfonyl]amino}ethyl 2-methyl-2-propenoate. 1-octaneth1ol and alpha.-( 1-oxo-2-propenyl)
omega. -methoxypoly(oxy-1 .2-ethanediyl) 

Chrom1um. diaquatetrachloro[. mu. -{N-ethyi-N -( (heptadecaftuorooctyl)sulfonyt]glycJnato-. kappa. 0:. kappa. 0']]· mu.-
hydroxyb1S(2-methylpropanol)di-

Poly 1 oxy-1 .2 -ethanediyl). . alpha. -[2-( ethyl( (heptadecafluorooctyl)sulfonyl ]am1no ]ethyl]-. om99a. -methoxy-
1 -Octanesulfonic ac1d. 1, 1.2.2.3.3.4.4.5.5.6.6. 7. 7.8.8.8-heptadecaftuoro-. compd. with 2.2' -imJnObls(ethanol] ( 1:1) 
2-Propenoic acid. 2-methyl-. methyl ester. polymer w1th ethenylbenzene. 2-

t[ ( heptadecafluorooctyl)sulfonyl]methylamJno ]ethyl 2 -propenoate. 2 -[methyl( ( nonafluorobutyl)sulfonyljamJno ]ettiyl 2-
propenoate, 2-(methyl[(pentadecafluoroheptyl)sulfonyl]ammolethyl 2-propenoate. 2-
[methyl[(tridecatluorohexyl)sulfonyl]amJno]ethyl 2-propenoate. 2-[methyl[(undecafluoropentyl)sulfonyl]amino]ethyl 2-
propenoate and 2-propeno1c ac1d 

1-0ctanesulfonam1de, 1.1.2.2.3,3.4.4.5.5.6.6. 7. 7.8.8.8-heptadecafluoro-N-(2-hydroxyethyi)-N-methyl-. polymer 
Wllh(chloromethyl)oxirane. 1. 1 .2.2.3.3.4 .4.4-nonafluoro-N-(2-hydroxyethyi)-N-methyl-1-butanesulfonamlde. 
1. 1 .2.2.3.3.4.4.5.5.6.6. 7. 7. 7-pentadecaftuoro-N-(2-hydroxyethyi)-N-methyl-1-heptanesulfonamide. 1.1.2.2.3.3.4.4.5.5.6.6.6-
tndecafluoro-N-(2-hydroxyethyll-N-methyt-1-hexanesulfonamJde and 1, 1 .2.2. 3. 3.4.4. 5.5.5-undecafluoro-N-(2-hydroxyethyi)
N-methyl-1-pentanesulfonamide. hexanedioate (ester) 

Sulfonamides. C7-8-alkane. perfluoro. N-methyi-N-{2-[(1-oxo-2-propenyl) oxy}ethyl]. polymers w1th 2-ethoxyethyl acrylate. 
glyc1dyl methacrylate and N.N.N-trimethyl-2-((2 -methyl- t -oxo-2-propenyl)oxy]ethanamJniumchloride 

1-0ctanesulfonam1de. 1.1.2.2.3.3.4.4.5.5.6.6. 7. 7.8.8,8-heptadecatluoro-N-methyl-, reaction products w1th benzene-chlonne
sulfur chlonde (S2CI2) react1on products chlondes 

2-Propeno1c acid. 2-methyl-, butyl ester. polymer with 2-methyl-. 2-[ethyl ((heptadecafluorooctyt)sulfonyt]amino]ethyt 2-meth
yl-2-propenoate. 2-{ethyl((nonafluorobutyl)sulfonyl]amino]ethyl 2-methyl-2-propenoate. 2-
[ethyl((pentadecafluoroheptyl)sulfonyt]amino]ethyt 2-methyl-2-propenoate. 2-(ethyl((tridecaftuorohexyl)sulfonyt}amlno]ethyl 
2-methyl-2-propenoate. and 2-propeno1c ac1d 

Sulfonam1des. C4-8-alkane, perfluoro. N-{3-(dimethylamino)propyl]. react1on products w1th acrylic acid 
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TABLE 3.-ChEMICALS SUBJECT TO VOLUME CAP RES7RlCT:ONS ON OR AFTER JAr,:..;;.,Ry i. 2001 AND REQUIRING A 

SIGNIFICANT NEW USE NOTICE ON OR AFTER JANUARY 1, 2003--Contmued 

CAS No PMN N1ntt1 Collective Index cnem1ca1 name 

p.a&-0958 

p.gQ-011 t 
p.g1-t419 

2-Propeno1c ac1d. 2-methyl-. dodecyl ester. polymers w1th 2-[mett1yl((per11uoro-C4-8-alkyl)sulfonyl]amlno]ethyl acrylate ano 
v1nyl1dene chlonde 

Su1tonam1des. C4-8-alkane. pertluoro. N-methyi-N-((3-octadecyl-2-oxo-5-oxazolldlnyl)methylj 
Poly(oxy-t .2-ethaned1yll. alpna -hydro- omega.-hydroxy-. polymer w1th 1.6-d11socyanatonexane N-(2-hydroxyethyli-N-metnyl 

periluoro C4-8-alkane su1tonam1de-blocked 

p.g}-1444 2-Propeno1c ac1d. 2-methyl-. dodecyl ester. polymers w1th N-(hydroxymetnyl)-2-propenamlde. 2-[methyl((periluoro-C-l-8-
alkyllsulfony!Jamlno]ethyl methacrylate. stearyl methacrylate and 111nyl1dene chlonde 

p.g5--01 20 
p.g&-1262 
P-9&-1424 

Su1foram10es C4-8-alkane. pertluoro. N.N'-(1.6·hexanedlylbls((2-oxo-3 5-oxazolldtnediyl)methylene]Jbls[N-methyi
Sulfonlc ac10s. C6-8-alkane. periluoro. compds. w1th polyethylene-polypropylene glycol b1s(2-am1nopropyl) ether 
2-Propeno1c ac1d. 2-methyl-. 2-(dlmethylam,no)ethyl ester. telomers w1th 2-(ethyl((per11uoro-C4-8-alkylsulfonyl]amlnojethyl 

methacrylate and t-octaneth1ol. N-ox1des 

P-9&-1433 Sulfonam1des. C4-8-alkane. pertluoro. N-[3-(dlmethyloxldoamlno)propyl]. potass1um salts 

B How Can f get ;J,dditional 
tnfonnatwn. Inc!udin~ Cop1es of this 
Document or Other Related Documents? 

1. Eiectronicallv. You mav obtain 
electromc copies ·of this document and 
certain other related documents that 
mtght be available electronically. from 
the EP .\ Internet Home Page at http:// 
www.epa gov/. To access this 
document. on the Home Page select 
"Law and Regulations." "Regulations 
and Proposed Rules." then look up the 
entrv for this document under "Federal 
Register-Environmental Documents." 
You can also go directly to the Federal 
Register listings at http://www.epa.gov/ 
fedrgstr/. To access the OPPTS 
Harmonized Guidelines referenced in 
this document. go directly to the 
guidelines at http://,..,...·w.epa.gov/ 
opptsfrs/home/guidelin.htm. In 
addition. vou mav access other 
information abou·t the Office of 
Prevention, Pesticides and Toxic 
Substances (OPPTSl and related 
programs at http://www.epa.gov/ 
intemet/oppts/. 

2. In person. The :\gency has 
established an official record for this 
action under docket control number 
OPPTS-50639. The official record 
consists of the documents referenced in 
this action. any public comments 
received during the comment period. 
and other information related to this 
rulemaking, including information 
claimed as Confidential Business 
Information {CBI). This official record 
mcludes the documents that are 
physically located in the docket. as well 
as all documents that are referenced in 
those documents. The public version of 
the official record does not include anv 
information claimed as CBI. The public 
wrsion of the official record. which 
includes printed paper versions of any 
electronic comments that may be 
submitted during an applicable 
comment period. is available for 
inspection in the TSC.\ Nonconfidential 

Information Center. Room NE B-607. 
401 M St .. SW .. Washington. DC. The 
Center is open from noon to 4 p.m .. 
Monday through Friday, excluding legal 
holidavs. The telephone nwnber of the 
Center is (202) 260-7099. 

C. How and to Whom Do f Submit 
Comments? 

You may submit comments through 
the mail. in person. or electronically. To 
ensure proper receipt by EPA. your 
comments must identifv docket control 
number OPPTS-50639 ·in the subject 
line on the first page of your response. 

1. Bv mail. Submit vour comments to: 
Document Control Office (7407), Office 
of Pollution Prevention and Taxies 
(OPPT). Environmental Protection 
Agency. 1200 Pennsylvania Ave .. NW., 
Washington. DC 20460. 

2. In person or by courier. Deliver 
vour comments to: OPPT's Document 
Control Office (DCO). East Tower Room 
G-099. Waterside Mall. 401 M St.. SW .. 
Washington. DC. The DCO is open from 
8 a.m. to 4 p.m .. Monday through 
Friday. excluding legal holidays. The 
telephone number for the DCO i~(202) 
26G-7093. 

3. Electronicallv. You mav submit 
your comments eiectronicaily by e-mail 
to: oppt.ncic@epa.gov. or mail or deliver 
your computer disk to the addresses 
identified in Unit l.C.l. or !.C.Z. Do not 
submit anv information electronicallv 
that YOU consider to be CBI. E-mailed 
comments must be submitted as an 
:\SCII file. avoiding the use of special 
characters or any form of encryption. 
Comments will also be accepted on 
standard computer disks in WordPerfect 
6.1/8.0 or ASCII file format .• \11 
comments in electronic form must be 
identified bv docket control number 
OPPTS-506.39. Electronic comments 
mav also be filed online at manv Federal 
Depository Ltbraries. · 

D. How Should I Handle CBI 
Information that I Want to Submit to the 
.-\gency? 

Do not submit anv information 
electronicallv that vou consider to be 
CB!. You mav claim information that 
you submit i.O. response to this 
document as CBI by marking any part or 
all of that information as CBI. 
Information so marked will not be 
disclosed except in accordance with 
procedures set forth in 40 CFR part 2. 
ln addition to one complete version of 
the comments that include any 
information claimed as CBI. a sanitized 
copy of the comments which does not 
contain the information claimed as CBI 
must be submitted for inclusion in the 
public version of the official record. 
Information not marked confidential 
will be included in the public version 
of the official record by EPA without 
prior notice. If you have any questions 
about CBI or the procedures for claiming 
CBI. consult the technical person listed 
under FOR FURTHER INFORMATIQN 
CONTACT. 

£. What Should I Consider as l Prepare 
.\.fy Comments for EPA? 

We invite you to provide your views 
on the various options we propose. new 
approaches we have not considered. the 
potential impacts of the various options 
(Including possible unintended 
consequences). and anv data or 
information that vou would like the 
.-\gency to consider during the 
development of the final SNUR. You 
may find the following suggestions 
helpful for preparing your comments: 

1. Explain your views as clearly as 
possible. 

2. Describe any assumptions that you 
used. 

3. Provide copies of any technical 
information and/or data you used that 
support your views. 
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-t If you est1mate potential burden or 
costs. explam how vou arrived at the 
estimate. 

5. Provide spectfic examples to 
illustrate vour concerns. 

6. Offer-alternative ways to improve 
the proposed rule or data collection 
activitv. 

7'. t\-iake sure to submit vour 
comments bv the deadline specified in 
this document. 

B. ,-\t the beginning of your comments. 
be sure to properly tdentify the 
document you are commenting on. To 
ensure proper receipt by EPA, your 
comments must identifv the docket 
control number assigne-d to this action 
in the subject line on the first page of 
your response. You may also provide 
the title. date. and Federal Register 
citation. 

II. Background 

,;_ What ,;ction IS the Agencv Taking? 

This proposal would require persons 
to notifv EP.\ at least 90 davs before 
commencing the manufactUre or import 
of the chemical substances identified in 
Table 2 or Table 3 of Unit LA .. for the 
significant new uses described in this 
document. The chemical substances 
identified in Table 2 and Table 3 of Unit 
I.A. include PFOSA, PFOSS. PFOSF, 
certain higher and lower homologues of 
PFOSA and PFOSF, and certain other 
chemical substances. including 
polymers. that contain PFOSA and its 
bomologues as substructures. These 
chemical substances are collectively 
referred to throughout this proposed 
rule as PFOS. 

The significant new uses described by 
this notice are: 

1. The manufacture or import for any 
use of anv-of the chemicals listed in 
Table 2 o.f Unit I.A. on or after January 
1.2001. 

2. The manufacture or import for any 
use of anv one or more of the chemicals 
listed in Table 3 of Unit I.A. in excess 
of an aggregate volume of 1.100.000 
pounds per person per calendar year on 
or after Januarv 1. 2001 and before 
Januarv 1. 200J. 

3. The manufacture or import for any 
use of anv of the chemicals listed in 
Table 3 o.f Unit !.A. on or after January 
1. 2003. 

8. What is the Agency's Authority for 
Taking this Action? 

Section 5(a)(2) ofTSCA (15 U.S.C. 
2604(a)(2)) authorizes EPA to determine 
that a use of a chemical substance is a 
·'significant new use." The Agency 
makes this determination bv rule after 
considering all relevant factors. 
including those listed in TSC."\ section 

5(all2). These factors include the 
volume of a chemical substance's 
production: the extent to wh1ch a use 
changes the type. form. magnitude. or 
duration of exposure to the substance: 
and the reasonably anticipated manner 
of producing or otherwise managing the 
substance. Once EPA makes th1s 
determination and promulgates a SNUR, 
TSCA section 5(a)(1){8) requires persons 
to submit a significant new use notice 
(S:"JlTN) to EPA at least 90 davs before 
they manufacture. import. or ·process the 
chemical substance for that significant 
new use (15 U.S.C. 2604 (a)(1)(8)). 

C. Which General Provisions Apply~ 
Gtlneral provisions for SN1JRs are 

published under 40 CFR part 721, 
subpart A. These provisions describe 
persons subject to the rule. 
recordkeeping reqU'irements, 
exemptions to reporting requirements, 
and applicability of the rule to uses 
occurring before the effective date of the 
final rule. Note that because this 
proposed rule would designate certain 
manufacturing and importing activities 
as significant new uses, persons that 
solely process the chemical substances 
that would be covered bv this action 
would not be subject to the rule. 
Provisions relating to user fees appear at 
40 CFR part 700. Persons subject to this 
proposed SNUR would be required to 
comply with the same notice 
requirements and EPA regulatory 
procedures as submitters of 
?remanufacture Notices (PMNs) under 
TSCA section 5(a)(1)(A). In particular, 
these requirements include: the 
information submission requirements· of 
TSCA section 5(b) and 5{d)(1): the 
exemptions authorized by TSCA section 
5 (b)(l). (2), (3). and (5): the export 
notification provisions of TSCA section 
12(b); and the export notification 
requirements in 40 CFR part 707. 
subpart· D. Once EPA receives a SNUN. 
EPA may take regulatory action under 
TSCA sections 5(e). 5(f). 6. or 7, if 
appropriate. to control the activities on 
which it has received the SNl.JN. [f EPA 
does not take action, EPA is required 
under TSCA section S(g) to explain in 
the Federal Register its reasons for not 
taking action. 

III. Summary of this Proposed Rule 
The chemical substances subject to 

this proposed SNUR are listed in Table 
2 and Table 3 of Unit !.A. These 
chemical substances include PFOSA. 
PFOSS. PFOSF. certain higher and 
lower homologues of PFOSA and 
PFOSF. and certain other chemical 
substances. including polymers. that 
contain PFOSA and its homologues as 
substructures. All of these chemical 

:>ubsta.!1Ce~ dit:: referred lu c;u llectl vel v tn 
this proposed rule as perfluorooctvl -
sulfonates. or PFOS. All of these -
chemical substances have the potential 
to degrade back to PFOSA in the 
environment. and PFOSA does not 
degrade further. PFOSA ts highly 
persistent m the environment and has a 
strong tendency to bioaccumulate. 
Studies have found PFOS m verv small 
quantities tn the blood of the general 
human population as well as in wildlife. 
indicating that exposure to the 
cherrucals is widespread. and recent 
tests have raised concerns about their 
potential developmental. reproductive. 
and systemic toxicity (Refs. 1. 2. and 3). 
These factors. taken together. raise 
concerns for long term potential adverse 
effects in people and wildlife over time 
if PFOS should continue to be 
produced. released. and built up in the 
environment. 

EPA believes that the chemical 
substances listed in Tables 2 and 3 of 
Unit I.A. are manufactured and 
imported in the United States onlv bv 
the Minnesota Mining and - -
Manufacturing Company (3M) (Refs. 4 
and 5). 3M has committed to phase out 
these chemicals voluntarily bv 
discontinuing the manufactuie of 
certain of these chemical substances on 
a global basis for their most widespread 
uses by the end of December 2000. by 
steadily reducing their production 
volume on the remaining chemicals 
through 2001 and 2002. and by entirely 
discontinuing the manufacture of all of 
these PFOS chemicals by December 31. 
2002 (Ref. 6). The chemicals listed in 
Table 2 of Unit !.A. are those which 3M 
has committed to cease manufacturing 
bv December 31. 2000. The chemicals 
l(sted in Table 3 of Un.it LA. are those 
which 3M has committed first to reduce. 
and then to cease manufacturing by 
December 31. 2002. EPA believes that 
any manufacture or import of these 
PFOS chemicals occurring after 3M's 
global phase-out dates would increase 
the magnitude and duration of exposure 
to these chemicals. Therefore. EPA- is 
proposing to designate the following as 
significant new uses: 

1. ;\ny manufacture or import for any 
use of the chemicals listed in Table 2 of 
Unit !.A. on or after Janua.rv 1. 2001. 

2. :\ny manufacture or iiilport for any 
use of the chemicals listed in Table 3 of 
Unit !.A. in excess of an aggregate 
annual manufacture and import volume 
cap for all of these chemicals of 
1.100.000 pounds per person per 
calendar vear on or after Tanuarv 1. 2001 
and befor-e fanuarv 1. 2003. -

3. ;\ny manufacture or import for any 
use of any of the chemicals listed in 

t 
t 
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Table 3 of Gn1t !.-\. ou. 'Ji 1fter fanuarv 
1. 2003 

Given that no compames other than 
JM are currently producmg the 
chemicals listed on Table 3 of Unit !..\ .. 
and g1ven the negative commercial and 
regulator\· environment associated with 
these cherrucals. EPA believes it is 
unlikely that companies would incur 
the costs associated with establishing 

new manufacturing capac:ty for these 
chem1cals 1n order to enter th1s market. 

This proposed rule. when finalized. 
would requ1re persons who 1ntend to 
manufacture or import the PFOS 
chemicals listed in this proposed rule to 
not1fv EP:\, through the submission of a 
SNl.JN. at least 90 davs before 
commencing the manufacture or 
Importation of any ofthese chemicals 

for anv use des1gnated by th1s proposed 
SNL'R as a s1gmficant new use. The 
required notice would provide EP.\ 
w1th the opportumty to evaluate the 
mtended use. and. if necessarv. to 
prohibit or limit that use befo~e it 
occurs. These proposed reqUirements 
are summarized in the followmg Table 
~: 

TABLE 4.-SUMMARY OF PROPOSED SNUR REQUIREMENTS 

You must file a s1gn1ficant new use not1ce (SNUN) 1f you: 
-------

Manufacture or 1mpor1: When? How much? 

Chem1cal sucstances listed 1n Table 2 of Unit I.A. 
Chem1ca1 sucstances listed m Table 3 of Unit I A 

After December 31. 2000 
January 1 2001 through 

2002 

Any amount 
December 31. Aggregate amount exceeding 1 100.000 tbs per 

person per calendar year 
Chem1cal substances listed 1n Tabte 3 of Umt I A. 

IV. Chemical Compound History 

:\. Defining PFOS 

This proposed rule applies to a large 
group of fully fluorinated alkyl 
sulfonate-containing substances. none of 
which occur naturallv. The Ninth 
Collective Index chemical names and 
CAS Registry Numbers (CAS No.] (when 
available) provided in Table 2 and Table 
3 of Unit !.A. are for the specific 
chemical substances that are subject to 
the provisions contained in this 
proposed SNUR (for example. entry #8 
on Table 3 of Unit LA. lists CAS 
No.1763-23-1 for the compound named 
1-octanesulfonic acid. 
1.1.2.2.3.3.4.4.5.5.6.6,7,7,8.8,8-
heptadecafluoro-. commonly referred to 
as PFOS,\). All of the chemical 
substances listed in Table 2 and Table 
3 of Unit L\. have a common chemical 
structure consisting of a PFOS moiety. 
as illustrated here. somewhere in the 
molecule. 

F F 0 
I I II 

F-C- Cx-5-Y 
I u 

F F 0 
BII.I.ING CODE 65~0-C 

The number of carbon atoms present 
in the moietv vanes from 4 to 10 (x = 
3-9) among the listed chemicals. In 
addition. there are many examples of 
different cher.1ical functionalitv (free 
acids (Y = OHJ. metal salts (Y ~ 0· M•), 
sulfonvl halides (Y =X). sulfonamides 
(Y= NfFJ. and other derivatives). The 
listed chemical substances also include 
polymers. 

The class of chemical substances 
including the perfluoroalkyl sulfonyl 

After December 31. 2002 · Any amount 

moietv described bv the structure 
shown in thls unit contains more 
chemical substances than are specified 
in the lists in Table 2 and Table 3 of 
Unit LA. Onlv the listed chemical 
substances. which are manufactured or 
imported exclus1vely by 3M and which 
3M has voluntarilv committed to cease 
producing. are subject to this SNUR. 
EPA is evaluating further this overall 
structural class of chemical substances 
and may take additional regulatory 
action as appropriate. 

B. Environmental Fate 

The basic building block of all of the 
PFOS chemicals is PFOSF, which is 
used as an intermediate in the 
production of the PFOS chemicals. 
PFOSA results from the chemical or 
enzvmatic hvdrolvsis of PFOSF. Current 
information ·strongly supports that 
PFOSA is an extremely stable substance 
which resists breakdown bv chemical or 
biological processes. There.fore PFOS.\ 
is the ultimate degradation product from 
PFOS chemicals and will persist m that 
form (Refs. 1 and 2). 

EPA cannot currentlv conduct a 
definitive assessment of the 
environmental transport and 
partitioning of PFOS. The available data 
are limited and their accuracv 
uncertain. Also. the accuracv of the 
estimation models is limited bv the 
quality of data input into them. 
Depending on what data are consulted 
and utilized. the environmental fate and 
transport of PFOS vary. Biological 
sampling recently discovered the 
presence of certain perfluoroalkyl 
compounds in fish and in fish-eating 
birds across the United States and in 
locations in Canada. Sweden. and the 
South Pacific (Ref. 1}. The wide 
distribution of the chemicals in high 

trophic levels is strongly suggestive of 
the potential for bioaccumulation/ 
bioconcentration. The widespread 
presence of PFOS suggests the 
possibility of transport in air as well as 
water. but the multimedia equilibrium 
criterion model (EQC) suggests 
otherwise (Ref. 7}. Using data provided 
by 3M as inputs. the model indicates 
that PFOS would fall out of air and 
partition almost eq_ually in water and 
soil. The Henrv's Law values calculated 
utilizing. the vapor pr~ssure of 3.31 E-4 
Pa@20 C and water solubilitv values of 
370, 570. 5. and 25 milligram/Liter (mg/ 
L} in fresh water, pure water. unfiltered 
seawater, and filtered seawater, 
respectively yielded Henry's Law values 
of 4. 7 E-9 . 7.2 E-9. 6.4 E-11. and 3.2 E-
10 aun.mJ/mole (atmospheres per meter 
cubed p.er mole). respectively. The 
vapor pressure and water solubility 
values were obtained from Table 4. p.16 
of the March 1. 2000. white paper by 
3M. Sulfonated Perfluorochemicals in 
the Environment: Sources, Dispersion. 
Fate and Effects (Ref. 1). These Henry's 
Law values suggest that volatilization 
from water to air is not verv likelv. 
According to 3M. testing is plaruied 
and/or underwav for the environmental 
properties. fate. and transport of PFOS 
(Ref. 1). With more complete data. EPA 
would be able to make more definitive 
assessments. With the present data. the 
.\gency can only speculate on 
environmental transport and 
partitioning of PFOS. although current 
information suggests strongly that it is 
persistent and may bioaccumulate. 

C. Health Effects 

The Agency's hazard analysis for 
PFOS is a review of health hazard and 
biomonitoring data (Ref. 8). Toxicology 
studies show that PFOS is well absorbed 
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orally and distnbutes primd.l1lv 1n the 
serum and liver PFOS can also be 
formed as a metabolite of other 
perfluorinated sulfonates. It does not 
appear to be further metabolized. 
Elimmation from the body is slow and 
occurs via both urine and feces. Serum 
PFOS levels in three retired male 3M 
chemical workers have been followed 
for St vears and suggest a mean 
elimination half-life (ttl of 1.4~8 davs 
(approximately 4 years). Based on the 
pharmacok.inetic data obtained from a 
28-dav oral studv in male and female 
monkevs. a volume of distribution (Vd) 
of 0.19-Lik.ilogram (kg) was reported: no 
sex differences in the pharmacokinetic 
parameters were noted. 

PFOS has shown moderate acute 
toxicitv bv the oral route with a rat LD,o 
of 251 'mg/kg .• \ 1-hour LCso of 5.2 mg/ 
L in rats has been reported. PFOS was 
found to be mildly irritating to the eyes 
and non-irritating to the skin of rabbits .. 
PFOS was negative in mutagenicity 
studies in five strains of salmonella and 
did not induce micronuclei in an in vivo 
mouse bone marrow micronucleus 
assav. 

NU.merous repeat-dose oral toxicity 
studies on PFOS have been conducted 
in rats and primates. Adverse signs of 
toxicitv observed in rat studies included 
increases in liver enzymes. hepatic 
vacuolization and hepatocellular 
hypertrophy. gastrointestinal effects. 
hematological abnormalities. weight 
loss. convulsions. and death. These 
effects were reported at doses of 2 mg/ 
kg/day and above. Adverse signs of 
toxicity observed in Rhesus monkey 
studies included anorexia. emesis. 
diarrhea. hypoactivity. prostration. 
convulsions. atrophy of the salivary 
glands and the pancreas. marked 
decreases in serum cholesterol. and 
lipid depletion in the adrenals. The 
dose range for these effects was reported 
between 1.5-300 mg/kg/day. No 
monkevs survived bevond 3 weeks into 
treatment at 10 mg/kg/day. or beyond 7 
weeks into treatment at doses as low as 
4.5 mg/kg/day .. \t doses as low as 0.75 
mg/kg/day. Cynomolgus monkeys 
exhibited low food consumption. 
excessive salivation. labored breathing. 
hypoactivity. ata."<ia. hepatic 
vacuolization and hepatocellular 
hvpertrophy. significant reductions in 
serum cholesterol levels. and death. 

Postnatal deaths and other 
developmental effects were reported at 
low doses in offspring in a 2-generation 
reproductive toxicity study in rats. At 
the two highest doses of 1.6 and 3.2 mg/ 
kg/day. pup survival in the first 
generation was significantly decreased. 
. \11 first generation offspring (Fl pups) 
at the highest dose died within a day 

after birth whiie close to 30"'o of the Fl 
pups in the 1.6 mg/kg/day dose group 
died w1thin 4 days after birth. As a 
result of the pup mortality in the two 
top dose groups. only the two lowest 
dose groups. 0.1 and 0.4 mg/kg/day. 
were continued into the second 
generation. The no observed adverse 
effect level (NOAELJ and lowest 
observed adverse effect level (LOAEL) 
for the second generation offspring (F2 
pups) were 0.1 mg/kg/day and 0.4 mg/ 
kg/day, respectively. based on 
reductions in pup body weight. 
Reversible delays in reflex and physical 
development were also observed in this 
study. raising concerns about the 
potential for developmental 
neurotoxicity following exposure to 
PFOS. 

Developmental effects were also 
reported in prenatal developmental 
toxicitv studies in the rat and rabbit. 
although at slightly higher dose levels. 
Signs of developmental toxicity were 
evident at doses of 5 mg/kg/day and 
above in rats administered PFOS during 
gestation. Significant decreases in fetal 
body weight and significant increases in 
external and visceral anomalies. delayed 
ossification. and skeletal variations were 
observed. Abnormalities of the lens of 
the eye were also reported at doses as 
low as 1 mg/kg/day in one rat prenatal 
developmental study, but could not be 
repeated in a second study of similar 
design. At doses of 2.5 mg/kg/day and 
above. significant reductions in fetal
body weight and significant increases in 
delayed ossification were observed in 
rabbits administered PFOS during 
gestation. 

In human blood samples. PFOS has 
been detected in the serum of 
occupational and general populations in 
the parts per million (ppm) to parts per 
billion (ppb) range. In the United States. 
recent blood serum levels of PFOS in 
manufacturing employees have been as 
high as 12.83 ppm. while in the general 
population. serum collected from blood 
banks and commercial sources have 
indicated mean PFOS levels of 30-44 
ppb. Levels in a very small sample of 
children yielded even higher results. 
with a mean level of 54 ppb. 

Sampling of several wildlife species 
from a varietv of sites across the United 
States has shown widespread 
distribution of PFOS. In recent analvses. 
PFOS was detected in the ppb range in 
the plasma of several species of eagles. 
wild birds. and fish. Endogenous levels 
of PFOS have also been detected in the 
ppb range in the livers of unexposed 
rats used in toxicity studies, presumably 
through a dietarv source (fishmeal) . 

Although the PFOS levels detected in 
the blood of the general population are 

low. th1s w1despread presence. 
combined with the persistence. the 
bioaccumulative potential. and the 
reproductive and subchronic tox1citv of 
the chemical. raises concerns for · 
potential adverse effects on people and 
wildlife over time should the chem1cal 
substances continue to be produced. 
released. and accumulated in the 
environment. 

D. Exposure Data 

As indicated in Unit [V C .. PFOS has 
been detected at low levels in the blood 
of humans and wildlife throughout the 
United States. providing clear evidence 
of widespread exposure to the chemical. 
PFOS has been in commercial use since 
the 1950's, predominantly in soil and 
stain-resistant coating products on 
fabrics, carpets, and leather. and in 
grease and oil resistant coatings on 
paper products. including food contact 
papers. Other uses leading to 
environmental releases include fire 
fighting foams. The various surface 
treatment uses constitute the largest 
volume of PFOS production and are 
believed to present the greatest potential 
for widespread human and 
environmental exposure to PFOS. 
Studies are underway to determine the 
routes of exposure which have led to the 
detection of PFOS in human and animal 
blood. There are several potential 
pathways that may account for the 
widespread exposure to PFOS 
including: Dietary intake from the 
consumption of food wrapped in paper 
containing PFOS derivatives: inhalation 
from aerosol applications of PFOS
containing consumer products: and 
inhalation, dietary, or dermal exposures 
resulting from manufacturing, as well as 
industrial. commercial. and consumer 
use and disposal of PFOS-derived 
chemicals and products. 

E. Use Data 

PFOS and related sulfonvl-based 
fluorochemicals are used in a varietv of 
products. which can be divided into 
three main categories of use: Surface 
treatments. paper protectors. and 
performance chemicals (Ref. 4). The 
various surface treatment and paper 
protection uses constitute the largest 
volume of PFOS production and are 
believed to present the greatest potential 
for widespread human and 
environmental exposure to PFOS. 

PFOS chemicals produced for surface 
treatment applications provide soil. oil. 
and water resistance to personal apparel 
and home furnishings. Specific 
applications in this use category include 
protection of apparel and leather. fabric/ 
upholstery, and carpet. These 
applications are undertaken in 

' 

l 



Federal Register I Vol. 65. \/o. 202 I Wednesday Ortober 18. zono I Prop0s<:>d 8• .. .tles 62327 

wdustnal ;ettmgs bv customers such as 
texule mdls. leather tannenes. finishers. 
fiber producers. and carpet 
manufacturers PFOS chemicals are also 
used in aftermarket treatment of apparel 
and leather. upholstery. carpet. and 
wtomobde intenors by the general 
public or professional applicators (Ref. 
4 ). [n 2000. the domestic production 
,- 0 lume of PFOS chemicals for this use 
category is estimated to be 
approximately 2.4 mdlion pounds (Ref. 
6) 

PFOS chemicals produced for paper 
protectiOn applications provide grease. 
oil. and water resistance to paper and 
paperboard as part of a sizing agent 
formulation. Specific applications in 
this use category include food contact 
applications (plates. food containers. 
bags. and wraps) regulated by the Food 
and Drug .-\drninistration (FDA) under 
21 CFR 176.170. as well as non-food 
contact applications (folding cartons. 
containers. carbonless forms. and 
masking papers). The application of 

s1zing agents 1s undertaken mainly by 
paper mills and. to some extent. 
converters who manufacture bags. 
wraps. and other products from paper 
and paperboard (Ref. 41. [n 2000. the 
domestic production volume of PFOS 
chemicals for this use category is 
estimated to be approximately 2. 7 
million pounds (Ref. 6). 

PFOS chemicals in the performance 
chemicals category are used in a wide 
var1ety of specialized industrial. 
commercial. and consumer applications. 
Specific applications include fire 
fighting foams. mining and oil well 
surfactants. acid mist suppressants for 
metal plating and electronic etching 
baths. alkaline cleaners. floor polishes. 
photographic film. denture cleaners. 
shampoos. chemical intermediates. 
coating additives. carpet spot cleaners. 
and as an insecticide in bait stations for 
ants (Ref. 4). Ln 2000. the domestic 
production volume of PFOS chemicals 
for this use category is estimated to be 

approx1matei~ i 5 rnllhon pounds (Ref. 
6). 

On ~1ay 16. 2000. following 
discussiOns with the Agency. 3M issued 
a press release announcing that 1t would 
discontinue the production of 
perfluorooctanyl chem1cals used to 
produce some of its repellent and 
surfactant products. In its statement. 3M 
committed to ··substantially phase out 
production" by the end of calendar vear 
2000 (Ref. 9). In subsequent · 
correspondence with the Agency. 3M 
provided a schedule documenting its 
complete plan for discontinuing all 
manufacture of specific PFOS and 
related chemicals for most surface 
treatment and paper protection uses 
(including food contact uses regulated 
by the FDA) by the end of 2000. and 
discontinuing all manufacture for anv 
uses by the end of 2002 (Ref. 6). This. 
schedule. and 3M's anticipated 
production volumes. are summarized in 
Table 5. 

TABLE 5.-ANTICIPATEO ANNUAL U.S. PRODUCTION VOLUME (POUNDS) FOR PFOS USE CATEGORIES 

Use category 2000 2001 

Surtace treatment 
Paper protection 
Pertormance chem1cats 
Tolal 

. 2.356.700 
2.670,700 
1,462,500 

'6.489.900 

·a 
·a 

1.011.900 
1.011.900 

According to the information 
currently available to EPA. 3M is the 
sole manufacturer of PFOS chemicals 
affected by this proposed SNUR (Ref. 5). 
3M plans to discontinue the 
manufacture of the chemicals identified 
in Table 2 of Unit !.:\. (in general. those 
associated with surface treatment and 
paper protection uses) by the end of 
2000 and to discontinue the chemicals 
identified in Table 3 of Unit LA. (in 
general. those associated with 
performance chemical applications) by 
the end of 2002. 

V. Objectives and Rationale for this 
Proposed Rule 

In determining what would constitute 
a significant new use for the chemical 
substances that are the subjects of this 
proposed SNUR. EP.\ considered 
relevant information on the toxicitv of 
the substances. likely exposures · 
associated with potential uses. 
information provided bv industrv 
sources. and the four factors listed in 
TSC.\ section 5(a)(2) and Unit ll.B. 

Based on these considerations. EPA 
wants to achieve the following 
objectives with regard to the significant 
new uses that are designated in this 

proposed rule. EPA wants to ensure 
that: 

1. EPA would receive notice of any 
person's intent to manufacture or import 
PFOS chemicals for a designated 
significant new use before that activity 
begins. 

2. EPA would have an opportunity to 
review and evaluate data submitted in a 
SNUN before the notice submitter 
begins manufacturing or importing the 
subject chemical substances for a 
significant new use. 

3. EPA would be able to regulate 
prospective manufacturers and 
importers of the subject chemical 
substances before a significant new use 
occurs. provided such regulation is 
warranted pursuant to TSCA section 
S(e) or (0. 

EPA has concerns regarding the 
toxicity. persistence. and 
bioaccumulative potential of the 
chemical substances that are included 
in this proposed SNUR. 3M. the sole 
manufacturer of these chemicals in the 
United States. has chosen voluntarilY to 
discontinue their manufacture and sale 
for all uses by December 31. 2002. and 
to substantially reduce their 
manufacture for their most widespread 
uses by December 31. 2000. With 3M's 

!o :a 
1443,700 
: 443.700 

2002 

0 
0 

io 
:o 

2003 

exit from the market. EPA believes that 
all manufacture of these chemicals 
likelv will cease. However. EPA is 
concerned that manufacture could be 
reinitiated in the future. and wants the 
opportunity to evaluate and control. if 
appropriate. exposures associated with 
that activity. The notice that would be 
required by the SNUR would provide 
EPA with the opportunity to evaluate 
activities associated with a significant 
new use as proposed herein and an 
opportunity to protect against 
unreasonable risks. if any. from 
exposure to the substances which could 
result. 

Given that no companies oth~r than 
3M are currently producing the 
chemicals listed on Table 3 of Unit LA .. 
and given the negative commercial and 
regulatory environment associated with 
these chemicals. EPA believes it is 
unlikely that companies would incur 
the costs associated with establishing 
new manufacturing capacity for these 
chemicals in order to enter this market. 
EPA will use information submitted 
pursuant to the lnventory Update Rule 
(40 CFR part 710) to track the 
production volumes of these chemicals. 
In the event that the phase-out of these 
chemicals does not progress as 

{\f'f\'···r 
'F\.hJ I'!"- j. 
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described in this proposed rule. EPA 
may puxsue additional regulatory action 
as appropriate under TSC..\ sections 4, 
6. and 8. 

VI. Altematives 
Before proposing this SNUR, EPA 

considered the following alternative 
regulatory actions for the chemical 
substances listed in Tables 2 and 3 of 
Unit LA. In addition. EPA determined 
that these chemical substances are 
currently not subject to Federal 
notification requirements. 

1. Promulgate a chemical-specific 
TSCA section S(a) reporting rule for the 
chemical substances listed in Tables 2 
and 3 of Unit LA. Under a TSCA section 
B(a) rule. EPA could require any person 
to report information to the Agency 
when they intend to manufacture or 
import the substances listed in Tables 2 
and 3 of Unit LA. for the significant new 
uses listed in this proposed rule (15 
U.S.C. 2607). However. the use ofTSCA 
section 8(a) rathsr than SNUR authority 
would not provide the opportunity for 
EPA to review human and 
environmental hazards and exposures 
associated with the new uses of these 
substances and. if necessary. to take 
immediate regulatory action under 
TSCA section 5(e) or section 5(0 to 
prohibit or limit the activity before it 
begins. In addition. EPA may not 
receive important information from 
small businesses, because those firms 
generally are exempt from TSCA section 
a(a) reporting requirements. In view of 
EPA's concems about these chemical 
substances and its interest in having the 
opportunity to regulate these substances 
further as needed. pending the 
development of exposure and/or hazard 
information should a significant new 
use be initiated. the Agency believes 
that a TSCA section 8(a) rule for those 
chemical substances would not meet all 
of EPA's regulatory objectives. 

2. Regulate the chemical substances 
listed in Tables 2 and 3 of Unit LA. 
under TSCA section 6. EPA must 
regulate under TSCA section 6 if there 
is a reasonable basis to conclude that 
the manufacture. import. processing. 
distribution in commerce. use. or 
disposal of a chemical substance or 
mixture "presents or will present" an 
unreasonable risk of injury to human 
health or the environment. Given the 
decision by the sole manufacturer 3M to 
discontinue manufacturing these 
chemicals. and thus to remove the bulk 
of the existing potential risk which they 
present. EPA concluded that risk 
management action under TSCA section 
6 is probably not necessary at this time. 
This proposed SNUR will allow the 
Agency to address the potential ris.k.s 

assoc1ateci ""ith any intended sigmiicant 
new use of these substances. If the 
phase-out of these chemicals does not 
occur as anticipated, EPA may 
reconsider this decision and puxsue 
additional regulatory action as 
appropriate. 

VII. Applicability of Proposed Rule to 
Uses Occurring Before the Effective 
Date of the Final Rule 

EPA believes that the intent ofTSCA 
section 5(a)(1)(B) is best served by 
designating a use as a significant new 
use as of the proposal date of the SNUR. 
rather than as of the effective date of the 
final rule. If uses begun after publication 
of the proposed SNUR were considered 
to be ongoing, rather than new, it would 
be difficult for EPA to establish SNUR 
notice requirements. because any person 
could defeat the SNUR by initiating the 
proposed significant new use before the 
rule became final. and then argue that 
the use was ongoing. 

Persons who begin commercial 
manufacture or import of PFOS for the 
significant new uses listed in this 
proposed SNUR after the proposal has 
been published must stop that activity 
before the effective date of the final rule. 
Persons who ceased those activities will 
have to meet all SNUR notice 
requirements and wait until the end of 
the notice review period. including all 
extensions. before engaging in any 
activities designated as significant new 
uses. If. however. persons who begin 
commercial manufacture or import of 
these chemical substances between the 
proposal and the effective date of the 
SNUR meet the conditions of advance 
compliance as codified at 40 CFR 
721.45(h). those persons will be 
considered to have met the final SNUR 
requirements for those activities. 

vm. Test Data and Other Information 
EPA recognizes that under TSCA 

section 5. persons are not required to 
develop any particular test data before 
submitting a SNUN. Rather. persons are 
required only to submit test data in their 
possession or control and to describe 
anv other data known to. or reasonablv 
ascertainable by them (15 u.s.c. . 
2604(d); 40 CFR 721.25). 

However. in view of the potential 
health and environmental risks posed 
by the significant new uses of the 
chemical substances listed in Table 2 
and Table 3 of Unit LA .. EPA requests 
that potential SNUN submitters include 
data that would permit a reasoned 
evaluation of risks posed by these 
chemical substances when used for an 
intended significant new use. EPA 
currently believes that the known or 
reasonable ascertainable results of the 

following tests could help ad~:quately 
characterize possible health effects of 
these chemical substances: 
Reproductive and developmental 
toxicity studies. mutagenicity. gene 
mutation. immunotoxicity. 
neuxotoxicity. carcinogenicity, and 
acute. subchronic. and chronic toxicity 
studies, as well as pharmacokinetics 
and mechanistic studies. Because of the 
specific concerns that EP :\ has for the 
persistence and bioaccumulation 
potential of these chemicals. EPA also 
encourages SNUN submitters to provide 
information on environmental fate and 
transport. specifically including 
measured values for the octanoUwater 
partition coefficient (log Pl. log of the 
soil/sediment adsorption coefficient (log 
Koc). bioconcentration factor (BCF). 
melting and/or boiling point, vapor 
pressure, Henry's Law constant, 
biodegradation. atmospheric oxidation 
and the fugacity-based multimedia 
equilibrium criterion levellll (EQC ill) 
model (Ref. 10). However. completion of 
those studies may not be the only means 
of identifying potential risks. For 
example. analyses of potential exposure 
may demonstrate that associated risks 
would be of low concem. A SNUN ~ 
submitted without accompanying~ 
data may increase the likelihood that 
EPA will take action under TSCA 
section 5(e). 

EPA encourages persons to consult 
with the Agency before submitting a 
SNUN for any of the PFOS substances 
listed in Table 2 or Table 3 of Unit LA. 
As part of this optional p~notice 
consultation. EPA will discuss specific 
test data it believes are necessary to 
evaluate a significant new use of the 
chemical substances and advise the 
submitter on the selection of test 
protocols. The Agency requests that all 
test data be developed according to the 
TSCA Good Laboratory Practice 
Standards in 40 CFR part 792. Failuxe to 
do so may result in EPA's finding that 
submitted data are insufficient to 
reasonably evaluate the health effects 
and public health implications of these 
chemical substances. 

EPA uxges SNUN submitters to 
provide detailed information on human 
and environmental exposures that 
would result or could reasonably be 
anticipated to result from the significant 
new uses of the chemical substances 
listed in Table 2 and Table 3 of Unit I.A. 
and at§ 721.9582 of the proposed 
regulation. In addition. EPA encourages 
persons to submit information on 
potential benefits of these chemical 
substances and information on risks 
posed by these chemical substances 
compared to risks posed by possible 
substitutes. 

f 
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(X. Economic Considerations 

EPA has evaluated the potential costs 
of establishing a SNl.JR for PFOS listed 
in Table 2 and Table 3 of Unit LA. 
These potential costs are related to the 
submission of SNUNs. the export 
notification requirements of TSCA 
section 12(b). and the development of 
test data. EPA notes that. with the 
possible exception of the export 
notification requirements. these costs 
will not be incurred by any company 
unh~ss that company decides to pursue 
a significant new use as defined in this 
SNUR. 

:1. SNUNs 
Because of uncertainties related to 

predicting the number of SNUNs that 
will be submitted as a result of this 
S:'-/UR. EPA is unable to calculate the 
total annual cost of compliance with the 
final rule. However. EPA estimates that 
the cost for preparation and submission 
of a SNtJN ranges from approximately 
58.500 to 59.800. which includes a 
$2.500 user fee (Ref. 11). EPA notes that 
small businesses with annual sales of 
less than $40 million are subject to a 
reduced user fee of $100. 

Based on past experience with SNURs 
and the low number of SNUNs which 
are submitted on an annual basis. EPA 
believes that there would be few. if anv. 
SNUNs submitted as a result of this · 
SNUR. Furthermore. no company is 
required to submit a SNUN for the 
chemicals listed in this SNUR unless 
that company decides to begin 
manufacture or importation those 
chemicals. As a result. EPA expects that 
companies would be able to determine 
if the burden of submitting a SNUN 
would be likely to create significant 
adverse economics impacts for the 
company prior to incurring SNUN
related costs. 

B. Export Notification 

. \s noted in Unit II.A .. persons who 
intend to export a chemical substance 
identified in a proposed or final SNUR 
are subject to the export notification 
provisions of TSCA section 12(b) ( 15 
U.S.C. 2611 (b)). These provisions 
require that a company notify EPA of 
the first shipment to a particular 
countrv of an affected chemical. EPA 
believes that most companies comply 
with these provisions by compiling a 
list of products that are subject to TSCA 
section 12(b) reporting. Outgoing orders 
are checked to see if the chemical or 
product is on the list. and whether it is 
the first shipment to the importing 
country or the first shipment of the 
calendar vear to that countrv. If so, a 
form letter is sent to EPA. In most cases. 

the entire process is computerized. The 
estimated cost of the TSC.o\ section 
12(b)( 1) export notification. which 
would be required for the first export to 
a particular country of a chemical 
subject to the rule. is estimated to be 
583.38 for the first time that an exporter 
must comply with TSCA section 
12(b)(1) export notification 
requirements. and $19.08 for each 
subsequent export notification 
submitted by that exporter (Ref. 12). 

EPA is unable to estimate the total 
number ofTSCA section 12(b) 
notifications that will be received as a 
result of this SNUR. or the total number 
of companies that will file these notices. 
However. EPA expects that the total cost 
of complying with the export 
notification provisions of TSCA section 
12(b) will be limited based on historical 
experience with TSCA section 12(b) 
notifications. the relativelv few 
companies with fluorocarbon 
production capabilities. and the limited 
number of chemicals listed in this 
SNUR. If companies were to 
manufacture anv of the chemicals 
covered by this ·sNUR for export only. 
these companies would incur costs 
associated with export notification even 
if these companies decided to forgo any 
domestic significant new use. EPA is 
not aware of any companies in this 
situation. and expects that any potential 
impact would be limited to the small 
burden of export notification. 

C. Testing 
In Unit VIII .. EPA has identified 

certain tests that SNUN submitters may 
choose to conduct to assist EPA in 
evaluating the risks posed by these 
chemical substances when used for an 
intended significant new use. The 
estimated cost of these tests ranges from 
$1.450 for the acute oral toxicitv test 
using the up-or-down method to 52.24 
million for the 2-species carcinogenicity 
test by the inhalation route (Ref. 13) . 

As noted in Unit VIII .. development of 
any particular test data would be at the 
discretion of the submitter of the SNUN. 
EPA is not able to predict which 
specific tests will be conducted for 
chemicals that are the subject of SNUNs. 
However. EPA notes that companies 
would be able to determine if the 
burden of developing test data would be 
likely to create significant adverse 
economic impacts for the company prior 
to incurring these testing costs. 

X. References 
These references have been placed in 

the official record that was established 
under docket control number OPPTS-
50639 for this rulemaking as indicated 
in Unit 1.8.2. Reference documents 

ldentiiied with an ad.numstrauve record 
number (AR) are cross-indexed to non
regulatory. publicly accessible 
information files maintained in the 
TSCA Nonconfidentiallnformation 
Center. Copies of these documents can 
be obtained as described in Unit I.B.2 

1. (AR226-Q620) Sulfonated 
Perfluorochemicals in the Environment: 
Sources. Dispersion. Fate. and Effects. 
3M. St. Paul. MN. March 1. 2000. 

2. (AR226-Q547} The Science of 
Organic Fluorochemistry. 3M. St. Paul. 
MN. February 5, 1999. 

3. (AR226-o548) Perfluorooctane 
Sulfonate: Current Summarv of Human 
Sera. Health and Toxicology Data. 3M. 
St. Paul. MN. January 21. 1999. 

4. (AR226-Q550) Fluorochemical Use. 
Distribution. and Release Overview. 3M. 
St. Paul. MN. May 26, 1999. 

5. Rice. Codv. Domestic 
Manufacturers. or lmporters of PFOS 
Chemicals Other Than 3M. USEPA/ 
OPPT/EETD. Washington. DC. August 
31, 2000. 

6. (AR226-0600) Weppner. William 
A. Phase-out Plan for POSF-Based 
Products. 3M. St. Paul. MN. fuly 7, 
2000. 

7. MacKay, D .. DiGuardo. A .. 
Paterson. S .. and Cowan. C.E. Evaluating 
the Environmental Fate of a Variety of 
Types of Chemicals Using the EQC 
Model. Environmental Toxicology and 
ChemistrY. SETAC Press. Houston. TIC 
1996. Voi. 15. No.9. pp.1627-1637. 

8. Seed. Jennifer. Hazard Assessment 
and Biomonitoring Data on 
Perfluorooctane Sulfonate-PFOS. 
USEPA/EPA/RAD. Washington. DC. 
August 31. 2000. 

9. 3M Phasing Out Some of its 
Specialty Materials. 3M News. 3M. St. 
Paul. M.."J. Mav 16. 2000. 

10. Guidelines for the requested fate 
and transport data can be found in 
OPPTS Harmonized Test Guidelines. 
Series 835. Fate. Transport And 
Transformation Test Guidelines. These 
guidelines. both Public Drafts and 
Finals. are available e1ectronicallv in 
PDF (portable document format) ori the 
EPA World Wide Web site. see Unit 
1.8.1.. or in paper by contacting the OPP 
Public Docket at (703) 305-5805 or bv 
e-mail at: opp-docket@epa.gov. Final. 
guidelines. only. are available from the 
U.S. Government Printing Office 
Bookstore. 810 North Capitol St .. NW .. 
Washington. DC or by calling (202} 512-
1800 and ordering ASCII disks or paper 
copies. The EQC model is available for 
download from the Trent Universitv 
web site at http://www.trentu.ca/ · 
envmodel. 

11. (AR 204-D01) TSCA Section 
5(a)(2} Significant New Use Rules for 
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Existui.g CheWJ.<..cs.h. ICR ~>1168.06. OMB 
No. 207()-0038 (Undated). 

12. (AR 205-D01) TSCA Section 12(b) 
Notification of Chemical Exports. ICR 
#0795.10. OMB No. 207G-0030 
(Undated). 

13. Rice. Codv. Estimated Costs. of 
Testing Recommended for PFOS SNUR. 
USEPA/OPPTfEETD. Washington. DC. 
July 25, 2000. 

XI. Regulatory Assessment 
Requirements 

Under Executive Order 12866, 
entitled Regulatory Planning and 
Review (58 FR 51735. October 4. 1993). 
the Office of Management and Budget 
(OMB) has determined that SNURs are 
not a "significant regulatory action" 
subject to review by OMB. because 
SNURs do not meet the criteria in 
section 3(fl of the Executive Order. 

Based on EPA's experience with past 
SNURs. State. local. and tribal 
governments have not been impacted by 
these rulemakings. and EPA does not 
have any reasons to believe that any 
State. local. or tribal government will be 
impacted by this rulemaking. As such. 
EPA has determined that this regulatory 
action does not impose any enforceable 
duty. contain any unfunded mandate. or 
otherwise have any affect on small 
governments subject to the requirements 
of sections 202. 203, 204. or 205 of the 
Unfunded Mandates Reform Act of 1995 
(UMRA) (Public Law 104-4). 

Similarlv. this action is not subject to 
the requirement for prior consultation 
with Indian tribal governments as 
specified in Executive Order 13084, 
entitled Consultation and Coordination 
with Indian Tribal-Governments (63 FR 
27655. Mav 19.1998). Nor wi.ll this 
action have a substantial direct effect on 
States. on the relationship between the 
national government and the States. or 
on the distribution of power and 
responsibilities among the various 
levels of government. as specified in 
Executive Order 13132. entitled 
Federalism (64 FR 43255, August 10. 
1999). 

In issuing this proposed rule, EPA has 
taken the necessary steps to eliminate 
drafting errors and ambiguity, minimize 
potential litigation. and provide a clear 
legal standard for affected conduct. as 
required by section 3 of Executive Order 
12988. entitled Civil Justice Reform (61 
FR 4729. Februarv 7, 1996). 

EPA has complied with Executive 
Order 12630. entitled Governmental 
Actions and Interference with 
Constitutionally Protected Property 
Rights (53 FR 8859, March 15, 1988). by 
examining the takings implications of 
this proposed rule in accordance wi.th 
the "Attorney General's Supplemental. 

Guidelines for the Evaluation of Risk 
and Avoidance of Unanticipated 
Takings" issued under the Executive 
Order. 

This action does not involve special 
considerations of environmental justice 
related issues as required by Executive 
Order 12898. entitled Federal Actions to 
:\ddress Environmental Justice in 
.\-finority Populations and Low-Income 
Populations (59 FR 7629. February 16. 
1994). 

This action is oot subject to Executive 
Order 13045. entitled Protection of 
Children from Environmental Health 
Risks and Safety Risks (62 FR 19885, 
April 23. 1997), because this is not an 
economically significant regulatory 
action as defined by Executive Order 
12866, and this action does not address 
environmental health or safety risks 
disproportionately affecting children. 

In addition. since this action does not 
involve any technical standards. 9ection 
12(d) of the National Technology 
Transfer and Advancement Act of 1995 
(N1'TAA), Public Law 104-113. section 
12(d) (15 U.S.C. 272 note), does not 
apply to this action. 

Pursuant to section 605(b) of the 
Regulatory Flexibility Act (RF A) (5 
U.S.C. 601 et seq.). the Agency hereby 
certifies that promulgation of this SNUR 
will not have a significant adverse 
economic impact on a substantial 
number of small entities. A SNUR 
applies to any person (including small 
or large entities) who intends to engage 
in any activity described in the rule as 
a "significant new use." By definition of 
the word "new," and based on all 
information currently available to EPA. 
it appears that no small or large entities 
currently engage in such activity. Since 
a SNUR requires merely that any person 
who intends to engage in such activity 
in the future must first notify EPA (by 
submitting a SNUN), no economic 
impact wi.ll even occur until someone 
decides to engage in those activities. As 
a voluntary action. it is reasonable to 
presume that this decision would be 
based on a determination by the person 
submitting the SNUN that the potential 
benefits would outweigh the costs. 
Although some small entities may 
decide to conduct such activities in the 
future, EPA cannot presently determine 
how many. if any. there may be. EPA's 
experience to date is that. in response to 
the promulgation of over 530 SNURs, 
the Agency has received fewer than 15 
SNUNs. Of those SNUNs submitted. 
none appear to be from small entities. In 
fact. EPA expects to receive few. if any. 
SNUNs from either large or small 
entities in response to any SNUR. 
Therefore. EPA believes that. the 
economic impact of complying with a 

SNt.JR is not expected to be significant 
or adversely impact a substantial 
number of small entities. This rationale 
has been provided to the Chief Counsel 
for .'\dvocacy of the Small Business 
Administration. 

According to the Paperwork 
Reduction Act (PRA). 44 USC 3501 et 
seq .. an agency may not conduct or 
sponsor. and a person is not required to 
respond to a collection of information 
that requires OMB approval under the 
PRA. unless it has been approved by 
OMB and displays a currently valid 
OMB control number. The OMB control 
numbers for EPA's regulations. after 
initial display in the Federal Register 
and in addition to its display on any 
related collection instrument, are Listed 
in 40 CFR part 9. 

The information collection 
requirements related to this action have 
already been approved by OMB 
pursuant to the PRA under OMB control 
number 207G-0038 (EPA ICR No. 
1188.06). This action does not impose 
any burden requiring additional OMB 
approval. If an entity were to submit a 
SNUN to the Agency. the annual burden 
is estimated to average between 98.90 
and 118.92 hours per response at an 
estimated reporting cost of between 
$5.957 and $7,192 per SNUN. This 
burden estimate includes the time 
needed to review instructions, search 
existing data sources, gather and 
maintain the data needed. and 
complete. review and submit the 
required significant new use notice, and 
maintain the required records. This 
burden estimate does not include 1 hour 
of technic~ time at $64.30 per hour 
estimated to be required for customer 
notification of SNUR requirements, or 
the $2.500 user fee for submission ofa 
SNUN (5100 for businesses with less 
than $40 million in annual sales). 

Send any comments about the 
accuracy of the burden estimate. and 
any suggested methods for minimizing 
respondent burden. including through 
the use of automated collection 
techniques. as instructed in Unit I.C. or 
to the Director. Collection Strategies 
Division, Office of Environmental 
Information .. Environmental Protection 
Agency (2822). 1200 Pennsylvania Ave., 
NW .. Washington. DC 20460. Please 
remember to include the OMB control 
number in any correspondence. but do 
not submit any completed forms to this 
address. 

List of Subjects in 40 CFR Part 721 

Environmental Protection. Chemicals. 
Hazardous materials. Recordkeeping 
and reporting requirements. 

I 
t 
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Dated. October 1~. 2000 

William H. Sanders. !II 

Otrector. Office of Po Hutton Preventton and 
Toxtcs. 

Therefore. it is proposed that 40 CFR 
chapter l be amended as follows: 

PAnT i21-{ANIENDEDj 

1. The authority citation for part 721 
would continue to read as follows: 

Authority: 15 U.S.C. 2604. 2607 and 
2625(e). 

§ n1.95S:2 Certain periiuorooctyi 
sulfonetes. 

(a) Chemical substances and 
significant new uses subject to reporting. 
(1) The cherrucal substances listed in 
Tables 1 and 2 of this paragraph are 
subject to reporting under this section 

2. By adding new§ 721.9582 to for the significant new uses described in 
subpart E to read as follows: paragraph (a)(2) of this section. 

TABLE 1.--cHEMICALS REQUIRING A SIGNIFICANT NEW USE NOTICE ON OR AFTER JANUARY 1, 2001 

CAS No.!PMN Ninth Collective Index chemical name 

383-<J7 -3 . .. ..... , 2-Propenoic actd. 2·[butyl((heptadecafluorooctyl)sutfonyl]amtno}ethyl ester. 
42~2-5 . ' 2-Propenotc acid, 2-[ethyl((heptadecafluorooctyt)sulfonyt]aminojethyl ester. 
Z250-98-8 ' 1-0ctanesulfonamide. N,N' ,N"-[phosphinylidynetris(oxy-2. 1-ethaflediyl))tris(N-ethyl-1 .1.2.2.3.3,4,4.5.5.6.6. 7.7.8.8.8-

heptadecafluoro-. 
146SG-24-9 ... . 2-Propenoic acid, 2-methyl-, 2-[[(heptadecaf1uorooctyi)sulfonyt]methytaminojethyt ester. 
30381-9&-7 . · 1-0ctanesulfonamide, N,N'-(phosphinicobts(oxy-2,1·ethanediy1))bis(N-ethyl·1. 1.2.2.3.3,4,4.5.5,6.6.7.7.8,8.8-heptadecaftuoro-

. ammontum salt. 
5512o-n-9 ....... · 1-Hexanesutfonic actd, 1.1.2.2.3.3.4.4,5.5.6.6.6-tndecafluoro-, lithium salt. 
57589-85-2 ....... 

1 
Benzoic acid. 2.3.4.5·tetrachtoro-6-[[[3·([(heptadecaftuorooctyi)sulfonott]oxy}phenyl)am~no]cart:>onyt)-. monopotasstum salt. 

61660-12~ ... .. 1-0ctanesutfonamtde, N-ethyt-1.1.2.2.3.3.4.4.5.5.6.6. 7,7.8,8,8-heptadecaftuoro-N-{3-(trimethoxysllyt)propyt]·. 
6796~9-1 .. 

1

: 1-0ctanesutfonamtde, N-ethyl·1, 1.2.2.3.3,4,4.5.5.6,6, 7, 7.8.8.8·heptadecafluoro-N·[2·(phosptlonooxy)ethyl}·, diammontum 
I salt. 

68156-01-4 . . . ' Cyclohexanesutfonic acid. nonafltJorobis(trifluoromethyt)·. potassium salt. 
68329-56-6 2-Propenotc actd, eicosyt ester, polymer with 2·([(heptadecaffuorooctyt)sutfonyl)methytamino]ethyt 2-propenoate. hexadecyl 

2-propenoate. 2-(methyl[(nonafluorobutyt)sulfonyt]aminojethyt 2-propenoate. 2· 
[methyl((pentadecaf1uoroheptyl)sutfonyl]amino}ethyt 2-propenoate, 2-[methy~(tritlecafluorohexyl)sulfonyt)amino}ethyt 2· 
propenoate, 2·(methyl((undecaf1uoropentyl}sutfonyl)aminojethyt 2-propenoate and octadecyt 2-propenoate. 

68555-91-9 ....... 2-PropenOic acid, 2-methyt·. 2-(ethyl((heptadecaf1uorooctyt)sulfonyt]amino]ethyt ester, polymer with 2· 
(ethyl( ( nonattuorobutyt)sulfonyt)amino )ethyl 2-methyt·2-propenoate. 2-{ ethyl[ (pentadecatluorohePWI)sulfonyt]amino }ethyl 2· 
methyl·2·propenoate. 2-{ethyl[(tridecafluorohexyt)sulfonyQamino]ethyt 2--methyt-2-propenoate. 2· 
( ethyt((undecaftuoropentyl)sulfonyl]aminojethyt 2-methyl-2-propenoate and octadecyt 2-methyt-2-propenoate. 

68555-92-0 ....... 2-Propenoic acid, 2-methyl·. 2·([(heptadecatluorooctyl)sulfonyt)methylamino]ethyt ester, polymer with 2· 

66909-15-9 

[methyt((nonaftuorobutyt)sulfonyt]amino]ethyl 2-methyl-2-propenoate, 2· 
[methyt((pentadecafluoroheptyl)sutfonyt)amino]ethyt 2-mettlyt-2-pwpenoate, 2· 
[methyt((tridecafluorohexyl)sulfonyt}emiOO]ett¥ 2·methyl-2·propenoate, 2-{mett.y~(undecaftuoropen¥)sulfonyt]aminoje1tlyt 
2-methyt-2-propenoate and octadecyt 2·melhyt·2-propenoate. 

Sutfonamides, C4-8-alkane. perftuoro, N-ethyi·N·(hydroxyethyl), reaction prodiJcts with 1, 1'-methylenebls(4· 
isocyanataoenzene]. 

2-Propenoic acid, eicosyj ester. polymers with branched octyt acrylate. 2-{l(heptadecafluofooctyt)sutfonyljmethylamino}ethyt 
acrylate. 2-(methyt((nonafluorol:lutyl) sulfonyt]amino}ethyt acrylate, 2·[methyt((pentadecafluorone.,tyl)sullonyt]amino]ethyl 
acrylate. 2-[methyl((tridecattuorohexyl)sulfonyt]aminojethyt acrylate, 2-[methyt{(undecaftuoropentyl) sutfonytfamino]ethyt 
acrylate. polyethylene glycol acrylate Me ether and stearyt acrylate. 

70n6-36-2 ....... 2-Propenoic acid. 2-methyt-, octadecyl ~ster, polymer with 1, 1-dlcnloroelhene, 2· 

73n2-32-4 
81190-38-7 

94133-90-1 
117806--54-9 .... . 
127133-66-8 .... . 

[((heptadecattuorooctyt)sulfonyt)methylamino ]ethyl 2-propenoate, N·(hydroxymethyl)-2-propenamide. 2· 
[methyt[(nonaltuorobutyl)sulfonyt)amino]ethyt 2-propenoate, 2-{methy~(pentadecaftuoroheptyt)sulfonyt]amino]ethyt 2· 
propenoate, 2-{methyl{(tridecafluorohexyi)sutfonyl]amino)ethyl 2-propenoate and 2· 
[methy~(undecaftuoropentyl)sutfonyt]amlno]ethyl 2-propenoate. 

1-Propenesulfonic acid. 3-{{3-(dlmethytamino)prop)'IK(tridecalklorohexyl)sutfonyt}amino]·2·hydroxy-, monosodium salt. 
1-Propenaminium, N~·hydroxyethyt)-3-{(2-hydroxy-3-sulfopropyt) ((tridecal!uorohexyl)sutfonyt]amino}·N,N-dimethyt·, hy· 

droxide. monosodium salt. 
1-Propanesulfonic acid, 3-{13-(dimelhyiamino)propytJ(heptadecafluorooctyt)sulfonyt}emino]·2·hydroxy·, monosodium salt. 
1-Heptanesulfonic acid, 1,1,2,2.3.3,4.4.5.5,6,6. 7,7,7-pentadecafluoro-. lithium salt. 
2-Propenoic acid. 2-methyt-, polymers with Bu methacrylate, taUfyl methacrylate and 2-[methy1((pertluoro-C4-8· 

atky1)sulfonyt]amino}ethyl methacrylate. 
129813-71-4 .... Sutfonamides, C4-8-alkane, perfluoro, N-methyi·N·(oxiranylmethyt). 
14824o-7&-2 ..... Fatty acids. C18-unsatd., trimers. 2-{[(heptadecafluorooctyi)sulfonyt]methylamino)ethyt esters. 
14824G-79-3 .... Fatty acids, C18-unsatd .• trimers, 2-{methyl[(noraftuorooutyt)sulfonyt]amino}ethyt esters. 
148240-So-6 ..... Fatty acids. C18-unsatd., !rimers. 2-{methyl((lridecafluorohexyl)sulfonyt)amino}ethyt ttSters. 
148240-81-7 ..... i Fatty acids, C18-unsatd .. trimers. 2·[methy~(undecaftuoropentyl)sutfony1)amino}ethy1 esters. 
148240-82-8 ..... ' Fatty acids, C18-unsatd .. trimers. 2-(methyl[(pentadecaftuoroheptyt)sutfonyt}amlflojethyl esters. 
148684-79-1 ..... Sutfonamides. C4-8-alkane, perfluoro, N-(hydroxyethyi)·N·methyl, reaction products with 1,6-diisocyanatohexane 

homopolymer and ethylene glycol. 
178535-22-3 . . .. . Sutfonamtdes. C4·8·alkane. perfluoro. N-ethy1-N-(hydroxyethyt)·, potym·ers with 1. 1' -methylenebis(4-isocyanatobenzene} 

and polymethylenepolyphenytene isocyanate. 2-ethylhexyl esters. Me Et ketone oxime-blocked. 
P-83-1102 ....... Fatty aCids. linseed-ad, dimers. 2-(((heptadecaftuorooctyt)sutfonyt)methytaminojethyl esters. 
P-84-1163 .. . .. .. . Propanoic acid, 3-hydroxy-2-(hydroxymethyl)-2-methyt·, polymer witt! 2-ethyt-2-(hydroxymethyt)-1.3-propanediol and N,N' 2· 

---··-----

tns(6-isocyanatohexyl)imidodicarbonic diamide. reaction products with N-ethyl-1,1.2.2.3.3,4,4,5.5.6.6, 7. 7.8.8.8· 
• heptadecafluoro-N-(2-hydroxyethy1)·1-octanesutfonamide and N-ethyt-1,1 ,2,2,3.3,4,4,5.5.6,6, 7,7.7-pentadecalluoro-N-(2· 

hydroxyethyl)·1-heptanesutfonamide, compds. Wfth tnethylamine. 
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TABLE 1.-CHEMICALS REQUIRING A SIGNIFICANT NEW USE NOTICE ON OR AFTER JANUARY 1, 2001-Continued 

CAS No.JPMN Ninth Collective Index ct1em1cal name 

P-84-11 71 Propanoic ac1d. 3-hydroxy-2-(hydroxymethyl)-2-methyl-. polymer w1th 1. 1' -methylenebls(4-lsocyanatobenzene] and 1 .2.3-
propanemol, reaction products with N-ethyl-1. 1 .2.2.3.3.4.4.5.5.6.6. 7.7.8.8.8-heptadecafluoro-N-12-hydroxyettlyl)-1-
octanesutfonamtde and N-ethyl-1. 1 .2.2.3.3.4.4,5.5.6.6.7. 7,7-pentadecafluoro-N-(2-hydroxyethyl)-1-heptanesulfonamu::le. 
compda. w1th morpholine. 

P-86-<l301 Sulfonamides. C4-8-alkane. pertluoro. N-(hydroxyethyi)-N-methyl, reaction products w1th 12-hydroxysteanc actd and 2.4-
TDI. ammon1um salts. 

P-8~799 Sulfonam1des. C4-8-alkane. pertluoro. N-ethyi-N-(hydroxyethyl), react1on products w1th 2-ethyl-1-hexanol and 
polymethylenepolyphenylene 1socyanate. 

P-94-0545 1-Hexadecanam1n1um. N.N-dimethyi-N-[2-((2-methyl-1-oxo-2-propenyl)oxy]ethyl]-. brom1de. polymers w1th Bu acrylate. Bu 
methacrylate and 2-{methyl{(perfluoro-C4-8-alkyl)sulfonyl]amino]e1hyl acrylate. 

P-94-0927 2-Propeno1c ac1d, 2-methyl-. 2-methylpropyl ester. polymer with 2.4-diisocyanato-1-methylbenzene. 2-ethyl-2-
(hydroxymethyl)-1 .3-propanediol and 2-propenoic ac1d. N-ethyi·N-(hydroxyethyl)pertluoro-C4-8-alkanesulfon am1des-

. blocked. 
P-94-2205 ...... . Polymethylenepolyphenylene 1socyanate and bis(4-NCO-phenyl)methane reaction products w1th 2-ethyt-1-hexanol. 2-buta-

: none. ox1me. N-ethyi-N-(2- hydroxyethyi)-1-C4-C8 pertluoroalkanesulfonamlde. 
P-94-2206 , Siloxanes and Silicones. di-Me, mono{3-((2-methyt-1-oxo-2-propenyt)oxy]propylgroup]-terminated, polymers w1th 2-

. [methyl((perfluoro-C4-8-alkyl)sulfonyl]amino]ethyl acrylate and stearyl methacrylate. 
P-96-1645 Fatty ac1ds. C 18-unsatd .. dimers. 2-(methyl((pertluoro-C4-8-alkyl)sulfonyl]amii'IO]ethyl esters. 
P-97-{)790 .... · 1-Decanam1ntum. N-decyi-N,N-dimethyl-, salt w1th 1, 1.2.2.3.3,4.4,5,5.6.6, 7. 7.8.8.8-heptadecaftuoro-1-octanesulfonlc ac1d 

(1.1). 
P-98-{)251 2-Propeno1c ac1d, butyl ester, polymers with acrylamide. 2-[methyl((pertluoro-C4-8-alkyl)sulfonyl]amino]ethyt acrylate and 

vinylidene chloride. 
P-98-1272 2-Propenoic ac1d. 2-methyt-. 3-(trimethoxysilyl)propyl ester, polymers with acrylic acid. 2-(methyl((perf1uoro-C4-8-

alkyl)sulfonyl]amlno]ethyl acrylate and propylene glycol monoacrylate, hydrolyzed. compds. w1th 2.2'-
(methylimlno)bls(ethanol]. 

P-9~188 Hexane. 1.6-diisocyanato-. homopolymer. N-(hydroxyethyi)-N-methyl pertluoro C4-8-alkane sulfonamide- and stearyt aic.-
blocked. 

P-9~319 .... i Poly(oxy-1.2-ethanediyl), .alpha.-[2-(methylamino)ethyl]-.omega.-((1, 1 ,3,3-tetramethylbutyi)phenoxy]-. N·((pertluoro-C4-8-
, alkyl)sulfonyl] denvs .. 

TABLE 2.-CHEMICALS SUBJECT TO VOLUME CAP RESTRICTIONS ON OR AFTER JANUARY 1, 2001 AND REQUIRING A 

SIGNIFICANT New USE NOTICE ON OR AFTER JANUARY 1, 2003 

CAS No./PMN Ninth Collective Index chemical name 

307-35-7 ............. : 1-0ctanesulfonyl ftuonde. 1.1 .2.2.3.3.4.4.5,5,6,6,7.7.8.8.8-heptadecaftuoro-
307-51-7 ............. : 1-Decanesulfonyl Huoride. 1.1.2.2.3.3,4,4,5.5.6.6,7, 7.8.8.9,9,10. 10,10..heneicosaftuoro-
376-14-7 ............. , 2-Propenoic acid. 2-methyl-. 2-(ethyl((heptadecaftuorooctyl)sulfonyl]amino]ethyl ester 
423-5Q-7 1-Hexanesulfonyl Huoride. 1.1.2.2.3,3.4.4.5.5.6.6,6-tridecaftuoro-
754-91~ 1-Qctanesulfonamide, 1,1,2.2.3.3.4,4,5.5.6.6.7,7,8.8.8-heptadecaftuoro-
1652-63-7 1-Propanaminium. 3-([(heptadecaftuorooctyl)sulfpnyl]amlnoj-N,N.N-trimethyl·, iodide 
1691-99-2 . .... ... 1-0ctanesulfonamide. N-ethyl-1,1.2,2.3.3,4,4.5.5,6,6. 7.7.8.8,8-heptadecaHuoro-N-(2-hydroxyethyl)· 
1763-23-1 1-0ctanesultonic ac1d, 1,1 ,2,2.3.3.4.4,5,5,6.6.7,7,8,8.8-heptadecafluoro-
2795-39-3 1-0cianesulfomc acid. 1,1 .2.2.3,3,4.4,5.5,6,6,7,7.8,8,8-heptadecaftuoro-. potassium salt 
2991-51-7 Glyc1ne. N-ethyi-N-{(heptadecafluorooctyl)sulfonyl)·, potassium salt • 
4151-5o-2 1-0ctanesuUonam1de. N-ethyl-1,1.2.2.3.3,4.4.5.5.6,6. 7. 7.8.8.8-heptadecaftuoro-
17202--41--4 1-Nonanesulfomc acid, 1,1 .2.2,3.3.4.4.5,5,6.6. 7, 7.8.8,9.9.9-nonadecafluoro-. ammonium salt 
24448-09-7 1·0ctanesulfonamlde. 1,1,2.2.3.3.4.4,5.5.6.6, 7, 7.8.8.8-heptadecatluoro-N-(2-hydroxyethyt)-N-methyl-
25268-77-3 ..... 2-Propenoic acid. 2·([(heptadecaf1uorooctyl)sulfonyt)methylammo]ethyl ester 
29081-56-9 1-0ctanesulfomc aCid, 1,1,2.2.3,3,4,4,5,5,6,6.7,7,8,8,8-heptadecafluoro-. ammonium salt 
29117-{)8-6 . Poly(oxy-1.2-ethanediyl), .alpha.-(2-(ethyl((heptadecaHuorooctyl)sulfonyl]ammo]ethyl]·.omega.-hydroxy-
29457-72-5 1-0ctanesulfon1c ac1d, 1,1 ,2.2.3,3,4,4,5,5,6,6. 7, 7.8.8,8-heptadecafluoro-. lithium salt 
31506-32~ ........ , 1-0ctanesulfonamide. 1,1,2,2.3,3,4,4,5,5.6.6.7.7,8,8.8-heptadecafluoro-N-methyl-
38006-74-5 1-Propanaminium. 3-[[(heptadecafluorooctyl)sulfonyl]amino]-N,N,N-tnmethyl·. chloride 
3885Q-58-7 1-Propanaminium. N-(2 -hydroxyethyl )·N. N-dimethyl-3·( (3-sulfopropyt)((tridecafluoronexyl)sulfonyl]amino ]·. inner salt 
67584-42-3 Cyclohexanesulfonic acid. decafluoro(pentaftuoroethyl)-. potass1um salt 
67906-42-7 1-Decanesulfontc acid, 1.1.2.2.3.3,4.4.5.5,6.6.7.7.8.8.9.9.10.10.10-heneicosalluoro-. ammonium salt 
68298-62--4 2-Propenoic acid. 2-[butyl(theptadecafluorooctyl)sulfonyl]amlno]ethyl ester. telomer with 2-

[butyl((pentadecaftuoroheptyt)sulfonyl]amino]ethyt 2-propenoate, methyloxirane polymer with oxirane di-2-propenoate. 

68541~0-0 

68555-9o-8 . 

68586-14-1 

methyloxirane polymer w1th ox1rane mono-2-propenoate and 1-octanethiol 
2-Propeno1c acid. polymer w1th 2-(ethyl((heptadecaftuorooctyl)sulfonyl]amlno]ethyl 2-methyl-2-propenoate and octadecyt 2· 

propenoate 
Z-Propeno1c actd. butyl ester. polymer with 2-([(heptadecafluorooctyl)sulfonyl] methylaminojethyl 2-propenoate. 2· 

(methyt((nonafluorobutyl)sulfonyl]amlno]ethyl 2-propenoate. 2-[methyl((pentadecaHuoroneptyl)sulfonyl]amlno]ethyl 2· 
propenoate. 2-[methyl((tndecafluorohexyl)sulfonyl]aminojethyl 2-propenoate and 2-
(methyt((undecafluoropentyl)sulfonyl]amlno]ethyl 2-propenoate 

2-Propenoic acid. 2-([(heptadecafluorooctyl)sulfonyl]methylamino]ethyl ester. telomer wrth 2-
( methyl( ( nonaftuorobutyl)sulfonyl)amlno )ethyl 2-propenoate. .alpha. -(2-methyl-1-oxo-2-propenyl)·. omega. -hydroxypoly( oxy· 
1 .2 -ethanediyl), . alpha.·( 2·methyl-1 -oxo-2 -propenyl)·. omega. -{(2 -methyl-1 -oxo-2-propenyl)oxy]poly( oxy-1 .2 -ethanediyl). 2-
[methyl( ( pentadecafluoroheptyl)sulfonyl]amlno ]ethyl 2-propenoate. 2 -(methyl((tridecaftuorohexyl)sulfonyl]amlno ]ethyl 2 · 
propenoate. 2 -(methyl( ( undecafluoropentyl)sulfonyt]amlno )ethyl 2-propenoate and 1-octanethtol 

() {\ .f'J I •' ,i; ,._ 
. 'l,•. I \.." .J 

, .. 



Federal Register I Vol. 65. No. 202 I Wednesdav. October 18. 2000 I Propo•a•d Rules 62333 

TABLE 2.-CHEMICALS SuBJECT To· VoLUME CAP RESTRICTIONS ON OR AFit:R JANUARY i, 2001 AND REQUIRING A 
SIGNIFICANT NEW USE NOTICE ON OR AFTER JANUARY 1, 2003-Continued 

CAS No.;PMN 

68649-26-3 

68867-60-7 

68867-62-9 

68891-96-3 

68958-61-2 . 
70225-14-8 
71487-20-2 . 

91081-99-1 

98999-57-6 

Ninth Collective Index chem1cal name 

1·0ctanesulfonamlde. N-ethyl-1. 1 .2.2.3.3.4.4.5.5.6.6. 7, 7.8.8.8·heptadecatluoro·N·(2·hydroxyethyl)·. react1on products w1th 
N-ethyl·1.1 .2.2.3.3.4.4.4-nonafluoro-N-(2·hydroxyethyl)·1·butanesulfonamlde. N-ethyl-1. 1 .2.2.3.3.4.4.5.5.6.6. 7 7 7· 
pentadecafluoro·N·(2·hydroxyethyl)·1·heptanesutfonamlde. N·ethyl-1. 1 .2.2.3.3.4 4.5.5 .6.6,6·tridecafluoro·N·(2·hydroxy· 
ethy1)·1·hexanesulfonamide. N-ethyl-1. 1 .2.2.3.3.4.4.5.5.5·undecafluoro·N·(2·hydroxyethyl)·1·pentanesulfonamlde. 
polymethylenepolyphenylene isocyanate and stearyl ale. 

2-Propeno1c ac1d. 2·[((heptadecafluorooctyl)sulfonyl]methylammojethyl ester. polymer w1th 2· 
(methyl[(nonafluorobutyl)sulfonyl}amlnojethyt 2-propenoate. 2·[methyl({pentadecatluoroheptyl)sulfonyt]aminojethyl 2· 
propenoate. 2-[methyl((tndecafluorohexyl)sulfonyljammojethyl 2-propenoate. 2· 
[methyl( ( undecafluoropentyt )sulfonyl ]am1no jeth yl 2 -propenoate and . alpha.·( 1-oxo-2-propenyl)·. omega. ·methoxypoly( oxy-
1 .2-ethanediyl) 

2-Propeno1c acid. 2-methyl·, 2-[ethy~(heptadecafluorooctyl)sulfonyl]amino}ethyl ester, telomer with 2· 
[ethyl((nonafluorobutyl)sulfonyl]aminojethyl 2-methyl·2-propenoate. 2·(ethyl((pentadecafluoroheptyl)sulfonyl}aminojethy1 2· 
methyl·2·propenoate, 2·[ethyl[(tridecafluorohexyl)sulfonyl}amino]ethyl 2·methy1·2-propenoate. 2· 
[ethyl((undecafluoropentyl)sulfonyl}ammo]ethyl 2·methyl·2·propenoate, 1·octanethiol and .alpha.·( 1-oxo-2-propenyl)
.omega. -methoxypoly(oxy-1.2-ethanediyl) 

Chromium. diaquatetrachloro( .m u. ·(N-ethyi·N·[ (heptadecafluorooctyl)sulfonyl}glycinato- kappa. 0: .kappa.O'U·. mu .• 
hydroxybis(2·methylpropanol)di· 

Poty(oxy-1 .2-ethanediyl) .. alpha. ·(2·[ethyl((heptadecafluorooctyl)sulfonyl}amino)elt1y1}· omega.·methoxy· 
1·0ctanesulfonic acid. 1,1 .2.2.3,3.4.4.5.5.6.6,7.7.8.8.8-heptadecafluoro-. compd. wrltl 2.2'-imlnobls(ethanol] (1 :1 J 
2·Propenoic acid, 2-methyl·, methyl ester, polymer with ethenylbenzene. 

[((heptadecafluorooctyl)sulfonyl]methylamino]ethyl 2-propenoate. 2-{methyl((nonafluorobutyt)sutfonyl]amino]ethyl 
propenoate. 2·[methyl((pentadecafluoroheptyl)sulfonyl]amino]ethy1 2-propenoate. 
(methyl((tndecafluorohexyt)sutfonyl]amino]ethyl 2-propenoate. 2·(methyl((undecafluoropenty1)sulfonyl}amino]ethyl 
propenoate and 2-propenoic acid 

2· 
2· 
2· 
2· 

1-0ctanesultonamide. 1,1 .2.2.3.3,4.4.5.5.6.6. 7. 7.8.8.8·heptadecafluoro-N-(2·hydroxyethyi)-N-methyl-. polymer 
wlth(chloromethyl)oxirane, 1.1 .2.2.3.3.4.4.4·nonaffuoro-N·(2·hydroxyethyi)·N·methy1·1-butanesulfonamlde, 
1.1 .2.2.3.3.4.4.5.5.6.6. 7, 7, 7-pentadecafluoro-N-(2·hydroxyethyi)-N-methyl-1·heptanesulfonamide, 1,1,2,2.3,3,4.4.5.5,8,6.6· 
tndecafluoro·N·(2·hydroxyethyi)·N-methyl-1·hexanesulfonamlde and 1, 1,2.2.3.3,4,4,5,5,5·undecafluoro-N-(2·hydroxyetnyl)· 
N-methyl-1-pentanesulfonamlde. hexanedioate (ester) 

Sulfonamides. C7·8-alkane, -perffuoro, N-methyi·N-(2·((1·oxo·2·propenyl) oxy]ethyi], polymers with 2-ethoxyethyl aaylate, 
glycidyl methacrylate and N,N,N-trimethyl·2-((2·methyl·1·oxo-2-propenyl)oxy)ethanaminiumchloride 

t 827()()-90-9 .. .. . .. : 1 -octanesulfonamide. 1. 1 .2.2,3, 3,4,4, 5.5. 6,6, 7. 7 .8.8,8-heptadecafluoro-N-methyl·. reaction products wi1t1 benzene-chlorine
sulfur chloride (S2CI2) reaction products chlorides 

L-92-0151 ............ : 2·Propenoic acid, 2-methyl-, butyl ester. polymer wrth 2-methyl-. 2·(ethyl ((heptadecafluorooctyl)sulfonyl]amino]ettlyl 2-meth-

P-80-0183 
P-86-0958 

P·90-Q111 
P-91-1419 

i yl-2·propenoate, 2-(eltlyl((nonafluorobutyl)sulfonyl]amino]ethyl 2-methyl-2-propenoata. 2· 
(ethyl((pentadecafluoroheptyl)sulfonyl]amino]ethyl 2-methyl-2-propenoate. 2·(ethy~(tJidecafluoronexyl)sutfonyl]amino}ethyl 
2-methyl-2-propenoate. and 2·propenoic ac1d 

Sulfonamides. C4·8·alkane. perffuoro. N-{3-(dimethylamino)propyl), reaction products with acrylic acid 
2·Propenoic acid. 2-methyl-. dodecyl ester. polymers with 2·{meth~(perffuoro-C4-8-alkyl)sulfonyl)amino]ethyl acrylate and 

vinylidene chloride · 
Sulfonamides. C4-8-alkane. perffuoro. N-methyi-N·[(3·octadecyl·2·oxo-5-oxazolidinyl)methyl) 

· Poly(oxy-1 .2·ethanediyl), .alpha.·hydro-.omega.·hydroxy-. polymer w11t1 1,6-diisocyanatonexane. N-(2·hydroxyethyi)-N·methyl 
pertluoro C4·8-alkane sulfonamide-blocked 

P-93-1444 ...... . · 2-Propeno1c ac1d. 2-methyl-. dodecyl ester. polymers with N·(hydroxymethyl)·2·propenamlde, 2·(methyl((perfluoro-C4-8-
alkyl)sulfonyl]amino]ethyl methacrylate, stearyl methacrylate and v1nylidene chlonde 

P·95-<J120 
P·96-1262 
P·96-1424 

. . . . . . . . . . Sulfonam1des. C4-8·alkane. perffuoro, N,N' ·(1,6-hexanediylbis([2·oxo-3.5-oxazohdinediyl)methylenel]bis{N·melt1yl· 
. Sulfomc ac1ds. C6-8-alkane. perffuoro. compds. with polyethylene-polypropylene glycol b1S(2·am.nopropyl) ether 

' 2-Propeno1c ac1d, 2·methy1·. 2·(dimethylamino)ettlyl ester. telomers w1tt1 2-(ethyl((perffuoro-C4-8-alkylsutfonyl]amlno]ethyl 
methacrylate and 1-octanethiol, N-oxides 

P·96-t433 Sulfonam1des. C4·8·alkane. perffuoro. N-(3·(dimethyloxidoam.no)propyl}, potassium salts 

(2) The significant new uses are: 

(i) Any manufacture or import for any 
use of anv chemical listed in Table 1 of 
paragraph (a)(1) of this section on or 
after January 1. 2001. 

(ii) Any manufacture or import for 
any use of any one or more of the 

chemicals listed in Table 2 of paragraph 
(a)(1) of this section in excess of an 
aggregate volume for all of these 
chemicals of 1.100.000 pounds per 
person per calendar year on or after 
January 1. 2001 and before January 1. 
2003. 

(iii) :\ny manufacture or import for 
any use of any of the chemicals listed 
in Table 2 of paragraph (a)(1) of this 
section on or after January 1. 2003. 

(b) (Reserved]. 

[FR Doc. 00-26751 Filed 10-t 7-<lO: 8 45 ami 
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LUBECK 
Public Service District 

James M. Cox, Manager 

Telephone (304) 863-3341 October 31 , 2000 
Facsimile (304) 863-3791 

Dear Lubeck PSD Customers: 

P.O. Box 700, Washington, West Virginia 26, 81·0700 

COMMISSIONERS: 
James E. Smith, Chairman 
David D. Steele, Secretary 
Lee ~ Johnson, Treasurer 

in compliance with the Safe Drinking Water Act Amendments and the West Virginia Bureau for 

Public Health, Lubeck Public Service District (LPSD) must provide our customers with an annual \11.-ater 

quality report, which was done in an advertisement in The Parkersburg News and The Parkersburg 

Sentinel on July 1, 2000. 

In order to insure that tap water is safe to drink, the U. S. Environmental Protection Agency (EPA) 

prescribes regulations which limit the amount of certain contaminants in water provided by public water 

systems. The presence of those contaminants does not necessarily indicate that water poses a health risk. 

LPSD routinely monitors your drinking water according to Federal and State laws. The July 1, 2000 

advertisement provided the results of monitoring for regulated contaminants. 

An unregulated chemical for which LPSD has monitoring data is ammonium perfluorooctanoate 

(also known as PFOA. APFO. FC-143, and C-8), which is used at DuPont Washington Works. Attention 

has recently been focused on PFOA because it is one of several products being phased out by its 

manufacturer, the 3M Company. 

PFOA is a persistent chemical that is slow to be eliminated from the blood stream of people who 

have been exposed to it. DuPont reports that it has toxicological and epidemiological data to support 

confidence that exposure guidelines established by DuPont are protective of human health. 

Although PFOA is unregulated for drinking water purposes (that is, it has no limit established by a 

regulatory agency)~ the DuPont Company bas established its own drinking water guideline of I part per 

billion. The DuPont Company has advised the District that \ow concentrations have been found in 

drinking water at Washington Works (0.2 parts per billion, or ppb, as of August 2000) and in the LPSD 

wells (0.2, 0.5, and 0.1 ppb, also as of August 2000). These levels are below the DuPont guideline and 

DuPont has advised the District that it is confident these levels are safe. · 

LPSD is committed to providing safe water to our customers. If you have any questions, you can 

reach the District at 863-3341 or Dawn Jackson at DuPont at 863-2513. 

9NI1NI~d AG33dS ~IS 

·---·-........ --·---------------
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To: APFO Sub-committee: APME 
From: Paul H. Lieder 

11V. :1:111 f. LI'J 

May 19, 1999 

Attached is the preliminary analytical results for the animals at the end of the 
dosing phase of the study. One animal in the low dose group died during the 
dosing phase of the study as did one high dose animal. 

In summary, the low dose and mid dose animals had similar serum and liver 
values. Three high dose animals became very sick during dosing and 
consequently dosing was tenninated mid-study. The serum and liver PFOA 
levels from these animals appear to be much lower than the high dose 
animals still receiving compound, indicating a relatively (vs, humans) short 
half-life(?) 

The results of the histopathology and hormone analysis will be sent by Peter 
Thomford shortly. 

Regards, 
PHL 

fi(){\' '·) ,: 
\_:- ·'J I ~· .!. CLI 0305 
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6 Month Capsule Toxicity Study wit APFO in Cynomolgus Monkeys 
Sera and Liver Analysis at Study Tennination 

Preliminary Results: 18/5/99 
Part 1 : Serum Analysis 

Control Group 
0 mg/kg/da 

I.D. Cone (ug/mL) 

5709 0.393 
5714 0.229 
5715 0.099 
5718 0.215 
5719 0.322 
5725 0.142 
A verage=0.233 

Low Dose 
3 mg/kg/da 

Cone (ug/mL) 

5702 49.7 
5706 66.9 
5716 45.7 
5721 47.7 
5723 62.2 
A verage=54.S 

Mid-high Dose 
10 mglkg/da 
I.D. Cone (ug/mL) 

5707 87.0 
5708 33.3 
5709 49.4 
5712 104 
5717 81.0 
5718 67.6 
Average= 70.5 

CLl 0306 
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High Dose 
20 to 30 mg/kg/da 
On dosing (receiving compound at end of 6 months) 
l.D. Cone (ug!mL} 

5703 60.8 
5713 192 
Average= 125 

High Dose-Moribund-sacrificed mid-study 
I.D. Cone (ug/mL) 

.5724 403 

11u. ~~ 1 1 r. 'lJ:J 

High Dose-Recovery-removed from dosing mid-study due to toxicity 
I.D. Cone (ug/mL) 

5703 7.76 
5711 0.909 
5722 6.90 
A verage=5.19 

Part 2: Liver Analysis 

Control Group 
0 mg/kg/da 

I.D. Cone (ug/g) 

5709 <MDL 
5714 <MDL 
5715 0.0474 
5725 <MDL 
Average=0.0474 

---------------
Low Dose 

Omglkg/da 
I.D. Cone (uglg) 

5702 5.77 

CLI 0307 



5706 6.81 
5716 4.12 
5723 6.80 
A verage=S.88 

Mid-high Dose 
0 mg/kglda 

I.D. Cone (ug/mL) 

5707 8.7 
5708 3.61 
5709 5.64 
5719 5.50 
A verage=5.86 

High Dose 
30-20mg/kglda 

On Compound-receiving compound at end of study 
I.D. Cone (ug/mL) 

5704 8.03 
5713 28.3 
Average= 17.2 

High Dose-Recovery-removed from dosing mid-study due to toxicity 

I.D. Cone (ug/mL) 

5703 1.05 
5711 0.0278 
5722 1.218 
Average=O. 766 

5724 30.3 Moribund-sacrificed mid-study 

CLI 0308 
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Abstract: 

The purpose of this study was to identify the earliest clinically measurable biological 
response from repeated daily exposure to ammonil.Ul1 perfluorooctanoate (APFO) and to 
correlate this response to serum concentrations for purposes of risk assessment and 
medical monitoring of exposed populations. Groups of male Cy{lomolgus monkeys 
received daily doses of 0 (six per sex), 3 (four per sex), 10 (six per sex), or 30/20 (six per 
sex) mglkg/day ammonium perfluorooctanoate for 26 weeks by gelatin capsule via 
gastric intubation. The high-dose group received 30 mglkg for 11 days, after which 
dosing was discontinued for ten days (through study dosing day 21) due to signs of few 
feces, low food consumption and weight loss. Beginning on study dosing day 22, the 
high-dose group was given 20 mg/kg and remained on this dose through termination of 
the dosing phase with the exception of three animals for which dosing was discontinued 
between days 43 and 81 due to emaciated appearance, weight loss, few or no feces and 
low or no· food consumption. Two males in the control and mid-dose ( 10 mglkg) group 
were followed for ninety days after cessation of dosing and observed for reversibility, 
persistence, or delayed occurrence of toxic effects. One high-dose male was sacrificed i~ 
moribund condition on day 29 after exhibiting hypoactivity, body cold to the touch, few 
feces, low or no food consumption and weight loss. One low-dose male was sacrificed in 
moribund condition on day 13 7 after exhibiting limited use and paralysis of the hind 
limbs, ataxic and hypoactive behavior, few feces and no food consumption. There were 
no effects on estrone, estradiol, estriol, testosterone, cholecystokinin, thyroid stimulating 
hormone, or thyroxin. Triiodothyronine tremded down in three high-dose monkeys who 
were taken off compound for the remainder of the study. T3 values for these monkeys 
trended up after cessation of dosing.. At all dose groups, significant increases in mean 
absolute liver weight and mean liver-to-body weight percentages were observed. The 
liver weight increase in the low dose animals occurred at a mean serum concentration of 
approximately 50 ppm. Mean liver-to-brain weight ratios were increased in the mid-dose 
group. Organ weight and body weight effects were not evident at the end of the recovery 
period. No test material related macroscopic or microscopic changes were observed in 
any organs, including liver, adrenal, spleen, pancreas and testis. The liver weight 
increase at the low dose occurred at serum concentrations which overlap those which 
have been observed in some workers with high exposure; therfore, the liver enlargement. 
was considered a significant effect and the low dose of 3 mg/kg/day is characterized as 
the lowest observed effect level (LOEL). 

EID101454 
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INTRODUCTION 

Ammonium perfluorooctanoate (C7F15COO-NH4 +; C.A.S. Registry number 3825-26-1; 
ammonium perfluorocaprylate, ammonium pentadecafluorooctanoate; FLU ORAD TM 

Brand FC-143 Fluorochemical Surfactant; C-8; APFO'; PFOA'; Mol. Wgt. 431.1 g) is 
used as a surfactant in the aqueous polymerization of fluorinated monomers such as 
tetrafluoroethylene. 

The assumed presence of PFOA in general population blood and in exposed worker 
blood, coupled with the observed persistence in workers, has led to extensive research 
into the potential health risk of exposure to APFO (Guy, 1972; Venkateswarlu, 1975; 
Guy and Taves, 1976; Guy et al, 1976; Belisle and Hagen, 1978; Belisle and Hagen, 
1980; Singer, 1979; Paez, 1980; Ubel, 1980; Belisle, 1981; Yamamoto, 1989). 

APFO has been produced since the early 1950's. Medical monitoring of employees 
involved in PFOA production began in 1976, by measuring serum levels of organic 
fluorine (OF) and performing medical assessments. Serum PFOA levels in production 
workers have been measured as high as 114 ppm. Eighty percent of the workers had 
serum PFOA levels less than 10 ppm. Average serum concentrations have been 
approximately 2 ppm and individual values have range from 0 to 114 ppm. 

Past studies have demonstrated that the primary target organ for APFO-induced toxicity 
is the liver (refs). The hepatotoxicity manifests as increased liver weights, hepatocellular 
hypertrophy, liver degeneration, increases in liver enzymes, necrosis of the liver, and 
proliferation of endoplasmic reticulum, microsomes, and peroxisomes (rats and mice 
only) yet does not result in hypolipidemia (Pastoor et al, 1987). Many of these effects 
were demonstrated to be reversible when animals were provided with a recovery period. 

APFO has been demonstrated to be a peroxisome proliferator in the rat. APFO exposure 
in the rat was found to be associated with tumors in the liver, Leydig cell, and pancreatic 
acinar cell. Peroxisome proliferation is associated with: increases in number and volume 
of peroxisomes; an increase in DNA synthesis and liver growth; and liver, Leydig cell, . 
and pancreatic acinar cell tumors. Several known peroxisome proliferators (clofibrate, 
HCFC-123, methylclofenapate, and Wyeth-14,643) are reported to induce this triad of 
tumors in rats. The phenomenon of peroxisome proliferation is not uniform across all 
species. While rats and mice are particularly sensitive to this phenomenon, guinea pigs, 
cats, dogs and primates (including man), are predominantly non-responsive. 

As noted above, chronic dietary studies in rats have produced hepatocellular adenoma, -
pancreatic acinar cell adenoma and Leydig cell adenomas (refs). The mechanisms of 
tumor formation have been studied. Hepatocellular tumors in the rat may arise from the 
proliferation of peroxisomes (refs). In investigating the role of increased cholecys~okinir:t 
(CCK) or CCKA receptor binding as possible mechanism for pancreatic tumors, APFO 

DRAFT July 28, 2000 _ EID101455 
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failed to bind directly to the CCKA receptor and it failed to inhibit trypsin, a common 
mechanism for increasing plasma CCK levels (ref). In vivo studies with Wyeth-14, 643, 
a model peroxisome proliferator, suggest that these peroxisome proliferators produce 
pancreatic tumors by cholestasis, which may be responsible for the decrease in bile acid 
output which contributes to the increase in plasma CCK levels (Oboum et al, 1997). 
Therefore, the pancreatic tumors produced by APFO may be secondary to hepatic 
cholestasis. The Leydig -cell tumors appear to arise from an induction of aromatase with 
a consequent increased conversion of testoterone to estradiol an 

A:.~!rgmt;Qti~~-J99.J?;Q~.nlO~l)';~;pf -work~e~8§.~·~Jl ;t\iP.F:Q4lmd~Ol;l.-found.-no 
s='·~-:._:~clltKf·~;· ·- ·· ·--;;.~iciiU$f.o~~iiatdite~hn~;.·~~~~e 
--~($'_'~~~~ .:.-~ '~~~~tJ~:·. ,.- _:.~~~~~-.(4iUr'--mmei, 
•:~ Hepatic toxicity and hypolipidemia have not been associated with the PFOA 
levels measured in APFO production workers (Gilliland and Mandel, 1993; Gilliland, 
1992; Gilliland and Mandel, Am J Ind Med 129:560-568; Olsen et al, 2000). Based on 
toxicological findings that suggested PFOA may increase estradiol due to an induction of 
hepatic aromatase activity, Gilliland examined and found a positive association between 
serum total organic fluorine levels, used as an approximate measurement for PFOA, and 
estradiol (Gilliland, 1992). Gilliland and Mandel also observed that serum total organic 
fluorine negatively modulated the effect alcohol has on high-density lipoprotein (HDL) 
levels and exacerbated the effect that obesity has on hepatic enzyme tests among these 
workers (Gilliland and Mandel, Am•J~IndMedt1~9156{}4'56-B). However, an analysis of 
two subsequent medical surveillance examinations on this APFO production workforce, 
which specifically assayed for PFOA, did not confirm these associations (Olsen et al, 
1998 and Olsen et al, 2000). Neither did Olsen et al find an association between plasma 
cholecystokinin and measured serum PFOA levels (Olsen et al, 2000). 

The occupational exposure limit in current use is the American Conference of 
Governmental Industrial Hygienists (ACGIH) Threshold Limit Value (TLV®) ofO.Ol 
mg/m3

, as an 8-hour, time-weighted average with a notation for skin exposure and an A3 
designation for animal carcinogen with questionable relevance to humans [13, 45] 

The purpose of this study was to assess the effect of APFO on critical enzyme levels, 
hormones, and other selected biochemical parameters when administered daily by oral 
capsule to cynomolgus monkeys for at least 26 weeks and to assess reversibility, 
persistence, or delayed occurrence of toxic effects for 13 weeks after the 26-week 
treatment period. 

MATERIALS AND METHODS EID101456 

Animals and husbandry. Young adult to adult male Cynomolgus monkeys were 
obtained from Covance Research Products Inc. (Denver, PA) on August 25, 1998, and 
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weighed 3.2 to 4.5 Kg at initiation of treatment. Animals were acclimated for 35 days 

before initiation of treatment. Each animal was assigned a permanent number upon 

arrival and identified with a collar tag. The animals were housed individually in 

suspended stainless-steel cages. The animal room was envirorunentally controlled to 

maintain 18 to 29°C, a relative humidity of 30 to 70%, and a 12-hr light/dark cycle. 

Certified primate diet, (#8726C,Harlan Teklad) was provided once or twice daily along 

with fiuits or additional supplements. Water was provided ad libitum. Samples of the 

water were analyzed for specific microorganisms and contaminants. Duringthe~, 

sevem.lta'rlimals·ex:peri~ncing ·low food. consumption in·the high"<iose:group·were·aft'ered 

supplements to rehydrate and :stimulate food consumption. 

Animals were assigned to treatment groups using a computerized blocking procedure 

designed to achieve body weight balance within each treatment group. 

Materials, dose preparation and treatment Ammonium perfluoroocatnoate (APFO, lot 

332) was obtained from 3M (Saint Paul :MN; purity xxx). Gelatin capsules (Torpac, Inc., 

Fairfield, NJ, Size No.2, Lot No. 122932) containing the appropriate dose of APFO were 

used for dose administration. Control animals received empty gelatin capsules. Capsules 

were ·prepared at least weekly. Individual daily doses were calculated based on the most 

recently recorded body weights. The dose preparations were stored at room temperature. 

Since the APFO was added directly to capsules as supplied without the use of a vehicle, 

no dose analysis was performed. 

Dose levels were 0 (control group, n = 6), 3 mglkg (low-dose group, n = 4), 10 mglkg 

(mid-dose group, n = 6) or 30 reduced to 20 (30/20) mglkg (high-dose group, n = 6). The 

capsules were administered orally once a day, seven days per week, for at least 26 weeks 

(183 days) except as noted below. One female in the low-dose group needed to be 

replaced for non-treatment-related issues. The replacement animal (105721) received his 

initial dose on day 17. High-dose animals were initiated on 30 mglkg; however, due to 

toxicity, dosing was discontinued from day 12 through 21 and recommenced on day 22 at 

20 mglkg. Also due to toxicity, dose administration was also discontinued for three high

dose animals on either day 43 (105711), day 66 (!05722) or day 81 (!05703). Two animals 

in both the control and mid-dose groups were designated as recovery group animals and 

were observed for reversibility, persistence, or delayed occurrence of toxic effects for 13 

weeks after the 26-week treatment period. 

EID101457 
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Observations. The animals were observed twice daily for general health, behavior and 

qualitative food consumption. Ophthalmic examinations were conducted on each animal 

before treatment and on weeks 27 and 40 (recovery animals). Body weights were 

recorded weekly before initiation of treatment, on the day before initiation of treatment 
for dose calculation, on the first day of treatment, and weekly thereafter. 

Determination of blood hormones. Blood was collected from the femoral vein of non

fasted animals 18, 8, and 4 days prior to initiation of treatment and on days 35, 66, 94 and 

183 of treatment. Blood collection from recovery animals occurred on days 220, 248 and 

276 after initiation of treatment prior to collection. Blood samples were split into serum 

and plasma samples for further analysis for various hormones. 

Plasma samples were analyzed for cholecystokinin and testosterone (with the exception 
of recovery animals in which case serum samples were used for testosterone). 

Serum was analyzed for estradiol, estrone, estriol, thyroid stimulating hormone, total and 

free triiodothyronine, total and free thyroxin. 

Clinical pathology observations. A clinical laboratory evaluation was conducted before 

initiation of treatment, on days 31, 63,91 and 182 oftreatment and during recovery on 

days 217, 245, and 275 after initiation of dosing. At each sampling time, blood and urine 

samples were collected from animals that had been fasted overnight. Urine was collected 

overnight on wet ice before blood sampling; water was provided ad libitum. Blood was 

collected from the femoral vein. Sodium citrate was used as the anticoagulant for 

coagulation tests, and potassium EDT A was the anticoagulant used for hematology tests. 

Anticoagulants were not used for the clinical chemistry test sample collection. Blood 

was collected from animals with unscheduled sacrifices. Otherwise, animals with 

scheduled collections were bled in random order. 

The following hematological parameters were measured or calculated: erythrocyte (RBC) 

count, leukocytes (WBC) and platelets (PLAT); hemoglobin concentration (Hb) and 

hematocrit (Hct); mean corpuscular volume (MCV);mean corpuscular hemoglobin 

(MCHh); mean corpuscular hemoglobin concentration (MCHC); differential blood cell 

count of segmented neutrophils (N-SEG), lymphocytes (), eosinophils () basophils (); and 

blood cell morphology and reticulocyte count. 

Blood cell counts, hemoglobin concentration hematocrit MCV, MCH, MCHV, were 
determined on a Abbott Cell-Dyn 35000 hematology analyzer. Differential cell counts 

were determined on an Abbott Cell-Dyn 3500 and reticulocyte counts were obtained 

using a Miller Disk microscopy technique. Bone marrow smears were prepared at 

euthanization 

EID101458 
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Coagulation parameters measured were prothrombin time, activated partial 
thromboplastin time, and fibrinogen. 

11120/00 

Clinical chemistry measurements were made for glucose, urea nitrogen, creatinine, total 
protein, albumin, globulin, total bilirubin, cholesterol, triglycerides, aspartate 
aminotransferase, alanine aminotransferase, alkaline phosphatase, gamma glutamyl 
transferase, sorbitol dehydrogenase, creatine kinase, calcium, inorganic phosphorus, 
sodium, potassium, chloride, bile acids, amylase, lipase, and pancreatic-specific amylase. 
Clinical chemical analytes were measured on a Hitachi Model 704 Chemistry Analyzer. 
Serum globulin concentration was calculated from the total protein and albumin 
concentrations. 

Urine was analyzed for volume (approximately 16 hours overnight), specific gravity, pH, 
protein, glucose, ketones, bilirubin, blood, urobilinogen, microscopic examination of 
sediment, and general appearance. 

Determination of serum and liver PFOA content. Approximately 2 ml of whole blood 
(for serum) were collected from the femoral vein of non-fasted animals during week 2 
and every two weeks thereafter. 

A section of liver was collected at sacrifice from each animal, weighed, flash frozen in 
liquid nitrogen, and stored at -60 to -80 degrees C until shipped on dry ice to 3M for 
analysis. 

Sera and liver samples were anlalyzed for PFOA content by 3M methodology (refs). 

Concurrent with blood collections for PFOA determination, at least 2 ml of urine was 
collected on wet ice and at least 5 g of feces (overnight) were collected from each animal. 
Results of urine and fecal analysis will be discussed in a future paper. 

Anatomic pathology. After 26 weeks of treatment, four animals in the control, low and 
mid-dose groups, and the five surviving animals in the high-dose group were fasted 
overnight, anesthetized with ketamine and xylazine, weighed, exsanguinated, necropsied. 
Similarily the two animals in the control and mid-dose recovery groups were sacrified 0 
weeks following the last dose. Necropsies were also performed on the low-dose and 
high-dose animals that had unscheduled sacrifices on treatment days 13 7 and 29, 
respectively. The adrenals, brain, epididymides, kidneys, liver, pancreas, testes and 
thyroids with parathyroid were collected and weighed. Organ to body weight and organ to 
brain weight ratios were calculated. 

The following tissues V{ere collected for microscopic evaluation: adrenal; aorta; brain; 
cecum; colon; duodenum; epididymus; esophagus; eyes; femur; gall bladder; heart; 
ileum; jejunum; kidney; lesions; lung; mammary gland; mesenteric lymph node; 
pancreas; pituitary; prostate; rectum; salivary gland (mandibular); sciatic nerve; seminal 
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vesicles; skeletal muscle (thigh); skin; spinal cord; spleen; sternum with bone marrow; 
stomach; testes; and thyroid; trachea; and, urinary bladder. Tissues were embedded in 
paraffin, stained with hematoxylin and eosin and examined by light microscopy. 

Pa/mitoyl CoA oxidase determinations. 
Samples of the right lateral lobe of the livers from each animal at scheduled and 
unscheduled sacrifices were flash-frozen in liquid nitrogen at necropsy and analyzed for 
palmitoyl CoA oxidase activity (need·Cliff's method here). 

Cell proliferation determinations. 
Representative samples of the left lateral lobe of the liver, left and right testes and 
pancreas were collected from each animal. After fixation.( formalin or zinc formalin), 
samples were embedded in paraffm,and sections stained with hematoxylin and eosin were 
prepared. Previously described methods were used to stain tissues for PCNA (Eldridge et 
a/., 1993). 
Bile acid determination. Bile (up to 5 ml) was collected at sacrifice of each animal, flash 
frozen in liquid nitrogen and analyzed for specific bile acids (insert Cliff's methods) 

Statistics. Levene's test (Levene, 1960) was used for variance homogeneity. In the case 
of heterogeneity of variance at p 5 0.05, transformations were used to stabilize the 
variance. 

One-way analysis of variance (ANOVA, Winer 197Ia) was used to analyze initial body 
weights, body weight changes, continuous clinical pathology values, and organ weight 
data. ANOV A was done on the homogeneous or transformed data. If the ANOV A was 
significant, Dunnett's t-test (Dunnett, 1964) was used for control versus treated group 
comparisons. 

One-way analysis ofvariance (ANCOVA, Winer, 1971b) was used to analyze body 
weights, with initial body weights as the covariate. Although Levene's test for variance 
homogeneity was done, no transformations were used because covariance adjustment 
removed extraneous heterogeneity. If the ANCOVA was significant, covariate-adjusted 
means were used for control versus treated group comparisons. 

Dosed groups were compared to the controls at the 5% two-tailed probability level. 
Blood hormone levels were compared by ANCOVA with significance at the p=0.05 level. 

For CCK, all data were analyzed using Jonckheere's test for trend (p < 0.05). 

RESULTS 

Clinical observations. During the first week of dosing, all animals in the 30 mglkg dose 
group had qualitatively low food consumption and and lost from 3.1 to 7.5 percent of 
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body weight. Four of the six animals also had few or no feces. Dosing was suspended on 
Day 12 and recommenced at 20 mg!kg/day on day 22. 

Only two animals were continuously treated at the 20 mglkg/day dose for the remainder 

of the dosing period. Dosing of the other three high-dose animals was discontinued on 

Days 43, 66 and 81. These animals exhibited low or no food consumption, few or no 

feces, and dramatic body-weight losses prior to being suspended from dosing. Body
weight losses were 17.5, 23.1 and 18.7 percent prior to suspension of dosing on days 43, 

66 and 81, respectively. The remaining high-dose animal was sacrified in moribund 
condition on day 29. This animal had lost 12.5 percent of body weight, was hypoactive, 

cold to the touch, exhibited low or no food consumption, and few or no feces. 

There was a lack of opthalmic effects in all animals. 

Overall, body-weight losses in the 30/20 mg!kg dose group were significantly lower than 

controls (14.3 percent over the 27 week period). Dosing at 30 mglkg during the first two 
weeks caused considerable weight loss. After commencing the 20 mglkglday dosing on 

day 22, weight loss was significant compared to controls during weeks 7, 9 and 24 (table 
1). . 

Clinical signs and body-weights were normal in monkeys receiving 10 mglkg and all but 

one monkey receiving 3 mglkgc. However, one low-dose animal was sacrificed in 

mroibund condition on day 137. In this one animal, paralysis of the hind limbs and ataxia 

occurred as well as few feces and low or no food consumption and loss of9.5 percent of 

body weight in the week prior to sacrifice. 

Blood homone determinations. No effects on estrone, estradiol, estriol or testosterone 

were noted. Mean group estradiol values in all groups including the controls tended to be 

considerably lower dutring the treatment period than the corresponding pretreament 

values. In the high-dose animals these values appeared to be lower than the other groups. 

The estradiol values in the recovery animals tended to be similar to the predose values. 

No significant changes in testosterone values were seen during the treatment period. In 

the last recovery sampling, mean values (9 and 15 ng/ml) tended to be higher than means 

during the rest of the study ( 1-8 ng/ml). 

Taken collectively, values for the thyroid hormones in APFO-treated monkeys appeared 

to be unaffected. With total and free T3, mean values from test day -4 through to the 
end of the study remained relatively constant; although, monkeys in the high-dose group 

exhibited generally lower group mean values. It should be pointed out that values on 
pretest days -8 and -18 were considerably higher than those during the rest of the study. 

Group mean total T3 values are shown in Figure 1, page 56). During the treatment 

period, the three high-dose animals that were eventually taken off compound for toxicity 

tended to have decreasing T3 values prior to removal from treatment. These values 

tended to increase toward pre-study values after cessation of treatment. Figures 2 (page 
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57) and 3 (page 60) represent the individual trends in Total T3 for the control and high
dose groups, respectively. 

No statistically significant or biologically significant alterations in plasma CCK 
concentrations were observed. 

Clinical pathology. Administration of APFO at 3 or 10 mglkg produced no apparent 
effects on measured clinical parameters including hematology, coagulation, clinical 
chemistry, and urinanalysis. The 3 mg/kg dose group animal that was sacrifced in 
moribund condition on day.137 showed marked hyperfibrogenemia, moderate 
lymphopenia, moderate hypoalbwninemia and mild hypocholesterolemia. 

Findings in the 30/20 mglkg dose group were complicated by the unscheduled sacrifice of 
one animal on day 29 and the cessation of treatment for three others by day 80. Only two 
animals remained on treatment during clinical pathology tesing intervals on days 91 and 
182. In this group, mild increases in triglycerides and mild to marked decreases in 
absolute neutrophile count, total protein concentration, and albwnin concentration 
occurred. The differences in triglycerides were statistically significant on days 31 and 91, 
The other differences were not statistically significant but were consistent over time. 
Absolute neutrophile count and albumin concentration were mildly decreased prior to 
cessation of treatment for the three animals for which treatment was stopped early. One 
monkey at this dose had moderate increases in serwn activities of aspartate 
aminotransferase, alanine aminotransferase and creatine kinase when dosing was stopped 
on day 66 and moderate increases in serwn bile acids on day 63. The high-dose dose 
group animal which was sacrificed in moribund condition on day 29 had nwnerous non
specific clinical pathology fmdings commonly observed in animals that are very ill along 
with marked serwn activities of aspartate aminotransferase , alanine aminotransferase, 
sorbitol dehydrogenase and creatine kinase as well as unusually low cholesterol (14 
mg/dL). 

Eleven days prior to initiation of treatment (day -11 ), the animal in the low-dose group 
which was sacrificed in moribund condition had a high hematocrit (49.7%) and albwnin 
concentration (5.6 g/dL), possibly indicative of mild dehydration, and it had the lowest 
neutrophil count ( 1 ,600/~L) of all animals. 

PFOA levels in Serum and Liver. 
Steady-state values for PFOA in the serwn were attained within 4 to 6 weeks of dosing. 
In the 3 mg/kg group, this value was approximately 11 Oppm and in the 10 mg/kg group 
it was 1 OOppm. Although difficult to determine because of discontinuous treatment, peak 
values were highly variable and averages of around 150 to 1 OOOppm were seen in 
animals receiving 30/20 mg/kg. It is apparent that the relationship between APFO 
administered and APFO in the serum is not linear (Table X) 
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Amounts of APFO in monkey liver averaged 14 to 16 ppm in the 2 lower dose groups 

(Table Y).ln the higher group the values for the 2 monkeys which continued through the 

entire treatment period were 1 7 and 87 ppm. In animals from this group that were 

removed from dosing, liver concentration of from 0.2 to 1.5ppm were obtained. In the 2 

mid-dose recovery monkeys, APFO concentrations in the liver went from a mean of 14 

ppm to 0.1 and 0.3 ppm respectively. 

Preliminary data from urine analysis for PFOA suggests that most PFOA is excreted in 

the urine. This will be presented in a future manuscript. 

Palmitoyl CoA determinations. There.wete:Jncreas~..Over oontrol·in·pBimitoylrGOA 
oxidase,.8.dtffity. 

Cell proliferation resu.lts. There were no significant differences in cell proliferation 

observed in liver, pancreas or testes as measured by PCNA. 

Anatomic Pathology. Increases occurred in mean absolute liver weights and mean liver

to-body weight percentages in all dose groups at terminal sacrifice after 26 weeks of 

dosing (Table Z). Liver weight increases showed a positive dose-response trend. The 

low-dose and mid-dose animals group mean absolute and relative liver weights were 

similar and significantly elevated over control values. The two high-dose animals that 

were treated until the end of the dosing period had absolute and relative liver weights 

which were significantly elevated over the other treatment groups and control. 

No APFO-related macroscopic or microscopic changes were observed in any organs at 

the terminal sacrifice. This includes key organs such as the liver, adrenal, spleen, 

pancreas and testis. At the recovery sacrifice of the 10 mglkg animals, there were no 

effects on terminal body weight, there were no macroscopic or microscopic findings, 'and 

liver weights were normal. 

Table Z: Absolute and relative liver and body weights at scheduled dosing termination. 

Dose group, Body weight Liver weight %Control L wgt!B wgt %Control 

mglkg (n) (g) (g) (%) 
0 Control (4) 3947 ± 591 60.16 ± 6.93 100 1.53 ± 0.07 100 

3 (3) 4486 ± 30 81.79 ± 2.81 135 1.82 ± 0.05 119 

10 (4) 4447 ± 498 83.17 ± 9.66 138 1.87 ± 0.06 ·122 

30/20 (2) 3925 ± 583 90.39 ± 4.22 150 2.40 ± 0.51 157 

Two animals were found in moribund condition and sacrificed at unscheduled times 

during the dosing period. A 30/20 mglkg animal was sacrificed on day 29 and found to 

have edema and inflammation of the esophagus and stomach indicative of dosing injury. 

This animal also had liver lesions, including mid-zonal and centrilobular hepatocellular 
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degeneration and necrosis, diffuse hepatocellular vacuolation, and hepatocyte basophilia 
in centrilobular areas indicative of liver regeneration. Involution of the thymus, a 
common stress response, and degeneration and necrosis of the heart, probably agonal 
changes, were also observed in this animal. Although the esophageal and gastric lesions 
are complicating factors, the contribution of APFO to this animals moribund condition 
cannot be dismissed due to findings in the liver, which were likely due to APFO 
exposure. 

A 3 mglkg animal was found in moribund condition with hind-limb paralysis and ataxia 
and sacrificed on day 137. The blood supply to this animals hind limbs was severely 
compromised, as indicated by the cool temperature of the hind limbs on final medical 
examination and the fact that ketamine injected into the thigh muscle failed to reach the 
systemic circulation. The microscopic and macroscopic findings did not reveal evidence 
of spinal cord injury or impaired blood circulation. 

DISCUSSION 

• Quality of the study (GK) 
• Dose-level selection (PL) 
• High-dose unscheduled sacrifice (JB) 
• High-dose cessation of dosing (JB) 
• Liver findings (JB) 
• Sex hormones (GK) 
• Thyroid hormones (JB) 
• Recovery story (PL) 
• Mechanistic endpoints (PcoAO, PCNA, CCK, bile acids) (GK) 
• Pharmacokinetics (PL) 
• LOEL I NOEL (GK) 
• Low-dose death (GK) 
• Relate to rhesus study (JB) 
• Relate to rodent story (PL) 
• Relate to human story (JB) 

CONCLUSIONS 
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Resource material for discussion follows: 

These findings were non-specific and, with the exception of low albumin concentration, 

were not consistent with the findings observed for animals in the high-dose group that 

were withdrawn from treatment. Therefore, the clinical pathology results for this low

dose animal were not assumed to be due to APFO exposure. 

There are no known metabolic processes that degrade PFOA. The urinary elimination of 

PFOA in rats appears to be hormonally regulated (refs). Female rats and castrated male 

rats rapidly clear PFOA in the urine; whereas, male rats have a significantly longer 

urinary clearance half-life (refs). Sex differences in urinary clearance have not been 

found in [species] (ref). PFOA is excreted in the bile and enters enterohepatic circulation 

(Johnson, J.D. et al. 1980; Johnson, J.D., et al., 1984). Follow-up on blood levels in 

retired workers indicated that, although the concentrations detected were in the few ppm 

range, the chemical was present in some individuals well after the possibility of exposure 

had ceased, suggesting an elimination half-life on the order of 18 months (Ubel, 1980). A 

recent study of 3M retired chemical plant workers suggests that the mean serum 

elimination half life is approximately 300 days (Burris et al, 2000). 

Liver tumors 

The finding of liver enlargement in male cynomolgous monkeys at all doses in this study 

is significant in ligt of prior information available from a 90-day oral gavage study in 

male and female rhesus monkeys. The rhesus study was conducted with APFO (FC-143, 

Lot 340) in male and female rhesus monkeys at doses of 0 (control), 3, 10, 30 and 100 

mg!kglday in 0.5% Methocel.. Unfortunately, all animals in the 100 mg!kg/d group and 3 

of 4 animals in the 30 mglkgld group died. No treatment related gross pathological 

lesions or alterations in urinalysis values were seen. Significant effects (and LOELs in 

mglkg/day) included: weight loss (30); anorexia ( 1 0); emesis (30); black stools ( 1 0); pale, 

swollen face (10), swollen eyes(30); decreased activity (30); prostration and trembling 

(1 00); anemia (30), slightly increased prothrombin and activated partial thromboplastin 

times (30), decreased serum alkaline phosphatase activity (30); increased serum aspartate 

aminotransferase (SGOT) activity (30); increased serum creatinine phosphokinase (CPK) 

activity (30); diffuse lipid depletion of the adrenals (30), bone marrow hypocellularity · 

(30), splenic and lymph node follicular atrophy (30). The NOAEL for this study was 3 

mg!kgld (ref). Subsequent analysis of serum and liver samples showed dose-related FC-

143 concentrations. There was no apparent difference in serum or liver FC-143 levels 

between males and females (ref). 

Testosterone inhibits urinary elimination of PFOA in male rats. It has been suggested 

that the gender difference in elimination may be due to a testosterone inducible serum or 

tissue protein which binds PFOA [48]. 
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No changes in liver weight to body weight ratios were seen in female rats given single 
oral doses of up to 200 mg PFOA!kg. In male rats, single oral doses of either 100 or 200 
mg PFOA/kg produced an increase in relative liver weight. Castration reduced the 
magnitude ofthe liver weight increase [13]. 

Estradiol treatment of castrated or intact male rats produced PFOA excretion rates similar 
to those in females. Castration without estradiol treatment also enhanced PFOA 
excretion but not as effectively as estradiol treatment [51]. 

PFOA induced hepatomegaly, peroxisomal ~-oxidation, microsomal 1-
acylglycerophosphocoline acyltransferase and cytosolic long-chain acyl CoA hydrolase in 
male rats to a much greater extent than in female rats. Testosterone was shown to be 
necessary for these effects and estradiol blocked these effects in male rats [53]. 

Activities of liver microsomal 1-acylglycerophosphocholine acyl transferase (AGA), 
microsomal stearoyl-CoA desaturase (SD) and peroxisomal ~-oxidation and the acyl 
composition of liver microsomal phosphatidylcholine (PC) were measured in rats fed a 
diet containing 0.01 % PFOA for 2, 22 or 26 weeks. Females showed only slight changes. 
in these parameters. In males, activities for all three enzymes were elevated by two 
weeks. Activities of AGA and ~-oxidation remained Wlchanged throughout 26 weeks. 
The activity of SD declined but was still higher than controls at 26 weeks. The acyl 
composition of microsomal PC was significantly altered in males. All of these 
parameters returned to control levels within 4 weeks after PFOA was withdrawn from the 
diet [72]. 

PFOA in the diet of mice at a concentration of0.02-0.05% for 5-10 days caused increased 
hepatic peroxisomal fatty acid ~-oxidation, decreased hepatic mitochondrial size and 
increases in the following hepatic enzyme activities: co-hydroxylation of lauric acid and 
cytosolic epoxide hydrolase, glutathione transferase and DT -diaphorase. There were no 
significant differences between males and females [85]. 

PFOA has been shown to induce hepatic peroxisomal proliferation in rats and mice There 
was a marked sex difference in rats [38, 53, 54, 58, 83]. PFOA-induced hepatic 
peroxisomal proliferation in male rats is most prevalent in the centrilobular region and is 
associated with increased peroxisomal palmitoyl-CoA oxidation, marked hypolipidemia, 
an almost 1 0-fold increase in hepatic free acid soluble CoA, and altered peroxisomal 
polypeptides [83]. 

Perfluorooctane, C8F 18, did not induce peroxisomal proliferation in rats, indicating the 
importance of the carboxylic acid group in causing this effect [54]. 

PFOA caused peroxisomal proliferation in primary cultures of rat hepatocytes. PFOA
mediated increases in the peroxisomal enzyme fatty acyl-CoA ~-oxidase (F ACO) were 
inhibited by cycloheximide and correlated with elevations in F ACO mRNA levels. Thus, 
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PFOA appears to induce peroxisomal proliferation through the regulation of gene 
transcriptional and translational processes (69). 

11120/00 

PFOA-induced hepatomegaly is due predominantly to cell hypertrophy resulting from 
proliferation of smooth endoplasmic reticulum, mitochondria and peroxisomes (38]. 
PFOA-induced DNA synthesis (hyperplasia) has also been shown to occur in rat liver, 
primarily in the periportal region. Increased DNA synthesis occurred in the absence of 
necrosis, suggesting that the cell proliferative activity is not a regenerative response to 
hepatocellular injury. Peroxisome proliferation occurred primarily in the centrilobular 
region suggesting that PFOA-induced hyperplasia and peroxisomal proliferation are 
independent processes[73]. 

PFOA in the diet of male mice at concentrations of0.02 to 0.1 %for 2-10 days caused 
decreased body weight and the following hepatic effects: hepatomegaly, decreased 
mitochondrial size, increased microsomal P450, P450 reductase and epoxide hydrolase, 
increased cytosolic epoxide hydrolase and DT -diaphorase, and decreased mitochondrial 
lipid peroxidation. Hepatic microsomal,bs and cytosolic glutathione transferase, 
glutathione peroxidase and superoxide dismutase were not significantly affected (84]. 

Hepatomegaly, but not peroxisome proliferation, caused by PFOA in rats was shown to 
be dependent on corticosterone, the primary adrenal glucocorticoid in rodents [73]. 

Unlike many hepatocarcinogenic peroxisome proliferators, PFOA did not cause 
hypolipidemia. Rather, PFOA caused a marked increase in hepatic lipid synthesis [38]. 

Dietary treatment ofmale rats with PFOA (0.02% for 7-14 days) caused decreased serum 
cholesterol and triacylglycerols and increased liver free cholesterol. Hepatocytes isolated 
from treated rats showed reduced synthesis of cholesterol from acetate, pyruvate and 
hydroxymethylglutarate but not from mevalonate, increased oxidation of palmitate and 
reduced fatty acid synthesis. Activities of liver hydroxymethyl glutaric acid-CoA 
reductase and acyl-CoA:cholesterol acyltransferase were reduced (82]. 

PFOA in the diet of mice for up to l 0 days caused greater increases in liver weight, 
hepatic mitochondrial protein, hepatic peroxisomal palmitoyl-CoA oxidation, lauroyl 
CoA oxidase activity and catalase activity than did perfluoroacetic, -butyric or decanoic 
acids. PFOA increased peroxisomal fatty acid ~-oxidation (which produces H202) to a 
much greater extent than catalase (which reduces H202 to water and molecular oxygen). 
Dietary levels ofPFOA as low as 0.001% caused significant changes[61]. 

PFOA caused enhanced affinity and reduced maximal binding capacity of hepatic inositol 
triphosphate (ITP) receptors in male rats. ITP is a second. messenger involved in the 
mobilization of calcium from intracellular stores and may be involved in the process of 
peroxisomal proliferation [74]. 
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V alproate (2-propylpentanoic acid), a non-fluorinated analog of PFOA, is a hepatotoxin 
which impairs mitochondrial function and fatty acid metabolism (97]. 

Induction of peroxisomes by treatment with PFOA did not increase rates of hydrogen 
peroxide production in rat or mouse liver [12]. Oxidative stress resulting from the 
increased production of hydrogen peroxide has been postulated as a mechanism by which 
peroxisome proliferators cause liver damage and cancer. 

PFOA induced hepatic microsomal carboxylesterase isozymes in male rats [106]. 

(5-dimethylaminonapthalenesulfphonyl)-Wldecanoic acid (DAUDA) from L-F ABP was 
m:easuted.-tn.vin.'o·as~.u~reentao~s·of.~itli:tial;floorescence. 1 o. ~RtJ~·~etti64P~ 
reductid'O.!of iilitiiil :fluoteseence When:added:to. so1trtions containing ·1 :JtM~Mlt.oand 
lJ.LM DAUDA. The LOEL for PFOA in this assay was 0.5- 1.0 J.LM. By comparison, 10 . 
J.LM of·the:lcnown or.suspected peroxisome·prolifetators: perfluorooctane sulfonic acid 
(PF@S)~ ~Wyeth,.N-Ethyl ,perfluorooctanesulfona.mide·(FX-12) and N
Ethyl~u6n>QCtane:.stitfonamide :ethanol (N .. EtF0SE).aused:·6'6%r48o/o~§~.and~39% 
reduct16n~f.,UUti'aJ. -tl~orescericet·,tespeetively .-~estilts ~for -B'S-"A-Were·v~ ~itiiiDir-:til::those 
seen with L-FABP [H>9, '122]. 

The serum concentration at which this liver enlargement occurred (approx. 50 ppm) is 
within the range experienced by workers with higher exposures. Studies in exposed 
workers have not indicated liver toxicity. However, the enlargement at the low dose in 
the cynomolgus monkey was not associated with any clinical manisfestations of liver 
toxicity; therefore, it is not possible to know if workers with similar body burdens, as 
represented by serum concentration, experience similar liver enlargement. 

Pancreatic tumors 

The absence of an increase in cholecystokinin is also also significant in light of Cook et 
al. 's findings in rats (ref). This may indicate a decreased risk of pancreatic tumors in 
primates. It is also important to point out that CCKA receptors are distributed differently 
in the rodent as oppsed to humans and primates (ref). [comment on CCKA receptor 
agonism] PFOA has been asssociated with elevated CCK levels and pancreatic tumors. 
PFOA did not bind directly to the CCKA receptor in a competition binding assay, and did 
not inhibit trypsin in vitro, thus two possible contributing mechanisms for pancreatic 
carcinogeneis were ruled out [ 111]. 

Leydig cell tumors 
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In the male rat, estradiol is elevated and testoterone decreased on repeated exposure. The 

absence of this effect in the present study and in studies of workers suggests that the 

primate is not responsive to the hormonal changes seen in the rat. Since these changes 

are thought to occur in the rat via induction of aromatase and are related to the formation 

of Leydig cell tumors in the rat, the risk of testicular tumors in primates from exposure to 

APFO is assumed to be much lower than that in the rat. In fact, the spontaneous 

incidence of Leydig cell tumors in rats is orders of magnitude higher than in the humans 

(insert detail and refs). 

The historical incidence of Leydig cell tumors in Sprague-Dawley rats ranges from 1.4 to 

10% with a mean of 4.7% [60]. The incidence of Leydig cell tumors in man is estimated 

to be less than 0.0003%. A number of chemical agents, nutritional and hormonal factors 

have been shown to cause Leydig cell tumors in rodents. However, where there have 

been studies on the same chemicals in man, there appears to be no evidence of Leydig 

cell tumor formation in man [50]. 

Elevated estrogen levels have been associated with Leydig cell tumors in mice, rats and 

humans [91,95,96]. Serum estradiol levels were significantly elevated in rats treated with 

PFOA at doses of more than 10 mglkgld and accessory sex organ relative weights were 

significantly reduced in rats fed 50 mglkgld PFOA for 14 days. In addition, serum 

testosterone levels showed a dose-dependent decrease which was, however, not 

statistically significant. This decrease in testosterone levels was shown, by human 

chorionic gonadotropin ( cHG) challenge, to be associated with inhibition of 

steroidogenesis in Leydig cells [ 1 0] 

The increase in serum estrogen caused by PFOA appears to be due to induction of the 

enzyme aromatase (Cytochrome P450 XIX) which metabolizes testosterone to estradiol. 

A two-fold increase in serum estradiol showed a linear correlation with a 16-fold increase 

in total hepatic aromatase activity [57, 118]. 

PFOA caused a dose-dependent decrease in hCG stimulated testosterone secretion and 

also reduced the basal release of estradiol by rat Leydig cells exposed in vitro, suggesting 

that PFOA may have a direct effect on the ability of Leydig cells to produce testosterone 

and estradiol [55, 119]. In contrast, ex-vivo studies demonstrate an increase in testosterone 

production in hCG-stimulated Leydig cells from rats treated with 25 mglkg/day APFO 

for 14 days, indicating that the direct inhibition of testosterone synthesis seen in-vitro is 

reversible in-vivo. Furthermore, in the in vivo studies serum estradiol and testicular 

interstitial fluid estradiol and transforming growth factor alpha (TGF alpha) levels were 

also increased, consistent with the hypothesis that estradiol may modulate growth factor 

expression within the testis. APFO produced a 4.5 fold increase in hepatic aromatase in

vivo, suggested as the primary cause of increased serum estradiol [ 120]. 

PFOA at 300 ppm in the diet for 1 year in.male rats caused increased serum estradiol 

levels, increased hepatic f3-oxidation (peroxisome proliferation) and increased relative 
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At sub-lethal concentrations, PFOA did not affect migration or capping of cell surface 

immunoglobulins after antigen recognition in lymphoblastoid cells in vitro. However, 

PFOA (0.9 mM for 15 min) did cause changes in membrane lipid architecture. It was 

suggested that direct, physical disruption of cell surface membranes is the likely 

mechanism of acute PFOA toxicity (93]. 

Sodiwn perfluorooctanoate had a much higher affinity for 

dipalmatoylphosphatidylcholine vesicle membranes than did the corresponding non

fluorinated compound, sodiwn octanoate. This difference was attributed to the greater 

hydrophobicity of the fluorinated acid [compound [94]. . 

PFOA did not inhibit cell-to-cell communication in cultures of freshly isolated or 

established (ARL) rat liver cells as did PFDA [76]. 

PFOA uncoupled (ED50 = 0.18 mM) and at higher concentrations inhibited rat 

mitochondrial oxidative phosphorylation in vitro. The authors hypothesized that 

uncoupling of mitochondrial oxidative phosphorylation by PFOA in vivo would lead to 

reduced cellular A TP levels and elevated intracellular unsaturated fatty acids which 

would activate protein kinase c leading to increased cell turnover which is believed to be 

involved in the carcinogenic process for nongenotoxic carcinogens (67]. 

PFOA (100 J.LM) exhibited a general detergent-like effect on mitochondrial membranes as 

reelected by a decrease in respiratory control without uncoupling oxidative 

phosphorylation in-vitro. FC-143 slightly increased the activity of enzymes of oxidative 

phosphorylation and respiratory chain, the most probable mechanism being the 

fluidisation of the inner mitochondrial membrane [ 121]. 

PFOA at concentrations up to 500 J.Lg/ml did not impair clone-forming ability in L5178Y 

mouse lymphoma cells in vitro [77]. 
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CELL PROLIFERATION REPORT FOR: 

26-WEEK CAPSULE TOXICITY STUDY WITH AMMONIUM 

PERFLUOROOCTANOATE (APFO) IN CYNOMOLGUS MONKEYS 

COV ANCE STUDY NUMBER 6329-231 

INTRODUCTION 

The purpose of the study was to assess the effect of the test material on critical enzyme levels, 

hormones, and other selected biochemical parameters when administered daily by capsule to 

cynomolgus monkeys for at least 26 weeks. 

This report, submitted by Pathology Associates International (P AI) to the study Sponsor, 3M 

Toxicology Services, represents the cell proliferation findings and interpretation for Covance 

Study Number 6329-231 entitled "26-Week Capsule Toxicity Study with Ammonium 

Perfluorooctanoate In Cynomolgus Monkeys". 

REGULATORY COMPLIANCE 

All aspects of the tasks associated with PAl's portion of this study were conducted in compliance 

with the Environmental Protection Agency Good Laboratory Practice (GLP) Regulations as set 

forth in Title 40 of the US Code of Federal Regulations, Part 792, issued November 29, 

1983(effective December 29, 1983), and with any applicable amendments. 

MATERIALS AND METHODS 

Treatment Group 
1 (Control) 
2 (Low-dose) 
3 (Mid-dose) 
4 (High-dose) 

Experimental Design 

Dose Level 
(mg!kg/day) 

0 
3 
10 
30 

Number of Animals 
Main Study Recovery 

4 2 
4 0 
4 2 
4 2 

All animals (main study and recovery) were treated for up to 26 weeks. Two animals in groups 

1, 3 and 4 were designated as recovery animals. Treatment in these animals was discontinued 

and the Sponsor determined the recovery period. 
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Representative samples of the left lateral lobe of the liver, left and right testes, and pancreas from 
each of the 22 animals was fixed and processed to paraffin block by Covance per protocol 
specifications. Tissue blocks were shipped to P AI for sectioning and staining. From each block, 
slides were prepared for H&E evaluation and immunohistochemical detection of proliferating 
cell nuclear antigen (PCNA), a marker of cell proliferation. 

Immunohistochemistry for Cell Proliferation 

Sections of paraffin-embedded tissues were cut = 5 1-1m and placed on positively charged slides 
(Superfrost Plus, Fisher Scientific, Pittsburgh, P A) to ensure adhesion during processing for 
PCNA. Standard immunohistochemical methods for PCNA (Eldridge, et al., 1993) were used to 
stain tissues. Briefly, tissue sections were incubated with a monoclonal antibody to PCNA ( Lot 
# 107 Exp. 11100 DA.KO, Carpinteria, CA) and reagents required for the avidin-biotin peroxidase 
(MslgG Kit Lot# PK6102 Exp. 4/22/00, Vector, Burlingame, CA) method for the detection ofthe 
antigen-antibody complex. PCNA expression in cells in all phases of the cell cycle (G 1, S, G2 
and M) was localized by the chromagen 3,3'-diaminobenzidine (DAB Lot# 108H8210 Exp. 
8/20/01; Sigma Chemical Co., St. Louis, MO). Tissue sections were counterstained with 
hematoxylin. 

Cell Proliferation Measurements 

Positive staining for PCNA was categorized based on cellular distribution and intensity of the 
brown to black reaction product that correlated with the different phases of the cell cycle 
(Eldridge et al., 1993). Uniform, dark brown to black nuclear staining was judged to be positive 
for S phase cells. A cell in the G1 phase of the cell cycle had diffuse, stippled nuclear staining 
that was lighter than a cell in S phase. Cells in the G2 phase exhibited distinct, diffuse 
cytoplasmic stippling with or without nuclear staining. Mitotic figures were conspicuous with 
diffuse cytoplasmic stippling. A negative control slide was included in the staining run and 
consisted of study tissue (animal no. 105709) that was not incubated with the primary antibody. 

For cell proliferation evaluations, slides were first perused at low magnification (lOOX) to judge 
quality of staining, processing and sectioning, pattern of cell labeling (e.g., centrilobular ·or 
panlobular, extrahepatocellular proliferation, such as Kupffer cells, bile duct epithelium, 
endothelium), and histomorphologic changes. The later was further assessed by evaluating the 
serial H&E slide for each animal evaluated for cell proliferation. Cell proliferation was then 
quantified at higher magnification (200X) as described above. 

For cell proliferation measurements in the liver, the percentage of dark, nuclear-stained 
hepatocytes that represent cells in S-phase was determined by scoring at least 3000 hepatocytes 
in 10 randomly selected fields per animal. Cell proliferation within islet and exocrine cells of the 
pancreas was scored subjectively with 3 = exocrine stained greater than islets, and 4 = islets and 
exocrine stained heavily as determined by positive PCNA staining. The entire tissue section 
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represented on the slide was perused at 1 OOX and 400X. For measuring cell proliferation in the 
testes, the section farthest from the slide label was scored. The percentage of PCNA-labeled 
Leydig cells was determined by scoring at least l 00 Leydig cells in the entire section that was 
examined. 

Statistical Analysis 

Due to the small samples sizes within main study and recovery groups, and because not all 
animals within a treatment group were sacrificed on the same day, statistical analysis was not 
performed on cell proliferation data. 

RESULTS 

Cell Proliferation 

Individual animal cell proliferation data are presented in Section II (Table Il-l) and graphically 
in Figures III-1 - 3. Clearly, cell proliferation was not increased by treatment in the pancreas or 
testes of monkeys as determined by examining the scatter plots in Section II, Figures III-2 and 
III-3. In the liver, however, there did appear to be an enhancement of cell proliferation in the 
highest dose tested (30 mglkg/day) as revealed in Section II, Figure (Til -1 ). Data points 6, 8, 9 
and 10 (30 mglkg/day; animals !05704, 105713, !05711, 105722, and 105703, respectively) were 
greater than or equal to the highest control value (data point 1; animal 105714). The lowest dose 
tested (data point 3; 3 mglkglday), however, had one animal (animal !05706) with a labeling 
index that exceeded all animals examined. Thus, an apparent increase in cell proliferation was 
not necessarily dose-related. 

Histopathology 

Sections from the same tissue blocks used for preparation of PCNA-stained slides were stained 
with hematoxylin and eosin (H&E) for histopathologic evaluation to facilitate the interpretation 
of the immunostained slides. Individual animal findings are presented in Section IV. 

Representative sections of liver, pancreas and testes from 22 monkeys were evaluated 
histologically. Each tissue section was stained with hematoxylin and eosin. The purpose of this 
evaluation was to determine whether or not morphologic changes were occurring in these tissues 
that may alter or confound the specificity of the PCNA staining observed in these animals. 

The results showed that no significant changes that would alter the interpretation of the PCNA 
staining in this study were observed in the liver, pancreas or testes from male monkeys. 
Although chronic inflammation was reported for several animals, it was minimal in severity and 
occurred across all groups. Furthermore, the PCNA labeling index did not correlate with the 
observation of inflammation in the liver. For example, inflammation was not observed in the 
animal with the highest liver labeling index (animal 105706). Numerous findings were reported 
for animal !05724 that included hypertrophy, inflammation, fat infiltration and possibly bacterial 
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colonization. Based on the substantial non-specific PCNA staining observed in the liver of this 
animal, clearly these lesions confounded the ability to measure hepatocellular proliferation; 
therefore, no attempt was made to evaluate the PCNA labeling index in animal 105724. 

DISCUSSION 

In the present study, cell proliferation was measured within the liver, pancreas and testes of male 
monkeys from control and treated groups after up to 26 weeks on study, as well as a recovery 
period. An increase in cell proliferation, as determined by the PCNA labeling index, was not 
observed in the pancreas or testes of male monkeys. Cell proliferation in the liver, however, was 
equivocal. 

SUMMARY 

After up to 26 weeks on study, enhanced cell proliferation was not evident in the pancreas or 
testes of male monkeys, whereas in the liver the findings were equivocal. 

LITERATURE CITED 

Eldridge, S.R., Butterworth, B.E., Goldsworthy, T.L. (1993). Proliferating cell nuclear antigen: 
a marker for hepatocellular proliferation in rodents. Environ. Health Perspec. 101: 211-218. 
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TABLE 11-1. CELL PROUFERA TION IN MONKEYS 

Dose Group Day of Death 

0 mg/kg/day (Control) 26Weeks 

0 mg/kg/day (Control) 26 Weeks 

0 mg/kg/day (Control) 26 Weeks 

0 mg/kg/day (Control) 26 Weeks 

0 mg/kg/day (Control) Recovery animal 

0 mg/kg/day (Control) Recovery animal 

3 mg/kg/day (Low dose) 26 Weeks 

3 mg/kg/day (Low dose) 26 Weeks 

3 mg/kg/day (Low dose) 26 Weeks 

3 mg/kg/day (Low dose) Sacrificed week 20 

10 mg/kg/day (Mid dose) 26Weeks 

10 mg/kg/day (Mid dose) 26 Weeks 

10 mg/kg/day (Mid dose) 26 Weeks 

10 mg/kg/day (Mid dose) 26 Weeks 

10 mg/kg/day (Mid dose) Recovery animal 

10 mg/kg/day (Mid dose) Recovery animal 

30 mg/kg/day (High dose) 26 Weeks 

30 mg/kg/day (High dose) 26 Weeks 

30 mg/kg/day (High dose) Sacrificed day 29 

30 mg/kg/day (High dose) Stopped dosing week 7; 
Sacrificed week 27 

30 mg/kg/day (High dose) Stopped dosing week 10; 
Sacrificed week 27 

30 mg/kg/day (High dose) Stopped dosing week 12; 
Sacrificed week 27 

-

Skip slide=negative control; animal no. 105709 
NO, not determined due to too much non-specific staining 

NP. tissue not present on slide 

Animal 
Number 

105709 
105714 
105715 
105725 
105716 
105720 
105702 
105706 
105717 
105721 
105707 
105708 
105710 
105719 
105712 
105716 
105704 
105713 
105724 
105711 

105722 

105703 

Liver: Only dark nuclear stained hepatocytes scored as S-phase; 200X 

Labeling Labeling 
Index Index 
Liver Pancreas 

0.025% 3 
0.075% 3 
0.000% 3 
0.074% 4 
0.025% 3 
0.000% 3 
0.000% 4 
0.170% 3 
0.099% 3 
0.000% NP 
0.075% 3 
0.050% 3 
0.024% 3 
0.025% 3 
0.073% 3 
0.000% 4 
0.100% 3 
0.075% 4 

NO 3 
0.126% 4 

0.149% 3 

0.075% 3 

Labeling 
Index 
Testes I 

22.66% 
11.00% 
14.91% 
27.00% 
41.51% 
23.42% 
10.58% 
21.78% 
22.77% 
13.00% 
15.53% 
17.14% 
17.92% 
35.17% 
18.61%

1 

10.89% 
10.78% 
15.84% 
16.35% 
21.70% 

14.29% 

20.19% 
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Pancreas: Scored subjectively with 4=islets and exocrine stained heavily (>50% labeled); 3=exocrine stained greater than islets; perused at 100X and 400X 

Testes: Section farthest from slide label scored; Leydig cells scored at 400X 



III. FIGURES 

Legend for data points on Figures 111-1 - 3 

Group 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Treatment 
0 mglkglday 
0 mglkglday 
3 mglkglday 
10 mglkglday 
1 0 mglkglday 
30 mglkglday 
30 mglkglday 
30 mglkglday 
30 mglkglday 
30 mg!kg/day 

Day of Death 
26 weeks 
Recovery animal 
26 weeks 
26 weeks 
Recovery animal 
26 weeks 
Sacrificed day 29 
Stopped dosing day 43 
Stopped dosing day 66 
Stopped dosing day 81 
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Figure 111-1. Labeling Index- Liver 
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Figure 111-2. Labeling Index- Pancreas 
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Figure 111-3. Labeling Index- Testes 
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IV. INDIVIDUAL ANIMAL HISTOPATHOLOGY FINDINGS 
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Individual Animal Findings 

26-WEEK CAPSULE TOXICITY STUDY WITH AM:MONIUM 
PERFLUOROOCTANOATE (APFO) IN CYNOMOLGUS MONKEYS 

ANIMAL SEX DOSE HISTOLOGIC FINDINGS 
NUMBER GROUP 

105709 M Liver - chronic inflammation, minimal 
Pancreas - autolysis, focal 
Testes -crush artifact 
Spleen- NSF 

105714 M Liver - chronic inflammation, minimal 
Pancreas - NSF 
Testes- NSF 
Spleen- NSF 

105715 M Liver- NSF 
Pancreas - NSF 
Testes- NSF 
Spleen- NSF 

105725 M Liver- NSF 
Pancreas - NSF 
Testes- NSF 
Spleen- NSF 

105718 M Liver- NSF 
Pancreas - NSF 
Testes- crush artifactS 
Spleen- NSF 

105720 M 1 Liver- NSF 
Pancreas - NSF 
Testes- NSF 
Spleen- NSF 

105702 M 2 Liver- NSF 
Pancreas - NSF 
Testes- NSF 
Spleen- hemosiderin deposition, mild 

105706 M 2 Liver- NSF 
Pancreas - NSF 
Testes- NSF 
Spleen- NSF 

105717 M 2 Liver- NSF 
Pancreas - NSF 
Testes -crush artifact 
Spleen- NSF 

105721 M 2 Liver- chronic inflammation, minimal 
Pancreas - NSF 
Testes- NSF 
Spleen- NSF 

Legend: NSF = no significant findings 
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Individual Animal Findings 

26-WEEK CAPSULE TOXICITY STUDY WITH AMMONIUM 
PERFLUOROOCTANOATE (APFO) IN CYNOMOLGUS MONKEYS 

AL~IMAL 

NUJ.\tffiER 

105707 

105708 

105710 

105712 

105716 

105719 

105703 

105704 

105711 

105713 

SEX 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

DOSE 
GROUP 

3 

3 

3 

3 

3 

3 

4 

4 

4 

4 

Legend: NSF =no significant findings 

HISTOLOGIC FINDINGS 

Liver- NSF 
Pancreas - NSF 
Testes- NSF 
Spleen - hemosiderin deposition, minimal 
Liver- NSF 
Pancreas - NSF 
Testes- NSF 
Spleen- NSF 
Liver- NSF 
Pancreas - NSF 
Testes- NSF 
Spleen- NSF 
Liver - chronic inflammation, minimal 
Pancreas - NSF 
Testes- NSF 
Spleen- NSF 
Liver- NSF 
Pancreas - NSF 
Testes- NSF 
Spleen- NSF 
Liver- NSF 
Pancreas - NSF 
Testes- NSF 
Spleen- NSF 
Liver- NSF 
Pancreas - NSF 
Testes- NSF 
Spleen- NSF 
Liver - chronic inflammation, minimal 
Pancreas - NSF 
Testes- NSF 
Spleen - hemosiderin, minimal 
Liver - chronic inflammation, minimal 

- hemosiderin, minimal 
Pancreas - NSF 
Testes- NSF 
Spleen- NSF 
Liver- chronic inflammation, minimal 
Pancreas - NSF 
Testes- NSF 
Spleen- NSF 
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Individual Animal Findings 

26-WEEK CAPSULE TOXICITY STUDY WITH AMMONIUM 
PERFLUOROOCTANOATE (APFO) IN CYNOMOLGUS MONKEYS 

ANIMAL 
NUMBER 

105722 

105724 

SEX 

M 

M 

DOSE 
GROUP 

4 

4 

Legend: NSF = no significant fmdings 

HISTOLOGIC FINDINGS 

Liver - hemosiderin, minimal 
Pancreas- NSF 
Testes- NSF 
Spleen- NSF 
Liver- periportal , fat infiltration, severe 

periportal, cellular hypertrophy, severe 
periportal, chronic inflammation,moderate 
midzonal, necrosis, moderate to severe 
centrilobular, fat infiltration, severe 
centrilobular, cellular hypertrophy, severe 
random distribution, bacterial colonies??? 

Pancreas - islets, fat infiltration, mild to moderate 
Testes- NSF 
Spleen- NSF 
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Project Pathologist: 
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VI. QUALITY ASSURANCE STATEMENT 



/BI/ Pathology Associates International 
A Company of Science Applications International Corporation 

Cell Proliferation Report 

26-Week Capsule Toxicity Study With Ammonium Perfluorooctanoate 
(APFO) in Cynomolgus Monkeys 

Covance Study Number: 6329-228 

QUALITY ASSURANCE STATEMENT 

This cell proliferation project has been inspected and audited by the PAI Quality 
Assurance Unit (QAU) as required by the Good Laboratory Practice (GLP) regulations 
promulgated by the U.S. Environmental Protection Agency. The cell proliferation report 
is an accurate reflection of the recorded data. The following table is a record of the 
inspections/audits performed and reported by the QAU. 

Date of 
Inspection 

10/25/99 
09/06,07100 

09/06,07,25/00 

Phase Inspected 

PCNA Dilutions/Staining 
Study Data and 
Supporting Documentation 
Draft Cell Proliferation Report 

Q c!:'CK....s.-.t~l +:L:z"\..,c:'k4·'-= 

Doraine Dundee 
Quality Assurance Auditor 

Date Findings Reported to P AI 
Management/Project Manager 

10/25/99 

09/07/00 
09/07/00 

15 Worman's Mill Court, Suite I • Frederick, Maryland 21701 • (301) 663-1644 • (301) 663-8994 FAX 
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PROTOCOL DEVIATION REPORT 

Date: September 28, 2000 

Study Number: Covance Study No. 6329-231 

Title: 26-Week Capsule Toxicity Study with Ammonium 
Perfluorooctanoate In Cynomolgus Monkeys 

Protocol Deviation #1: Representative samples of liver, testes and pancreas 
were to be collected for cell proliferation 
evaluation, which included preparation of an H&E 
slide for correlative morphologic interpretation of 
the cell proliferation findings. Samples of spleen 
were inadvertently submitted to P AI and the H&E 
slide examined for this tissue. 

Reason: Spleen was inadvertently submitted. The H&E 
slide was inadvertently evaluated microscopically 
and the histologic findings reported. This deviation 
had no impact on the study. 

Submitted by: Sandra R. Eldridge, Ph.D. 
P AI Project Manager 

~~ 9-dfoCo 
Sandra R. Eldridge Date 
PAI Project Manager 
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c-e 0~~ SITE $AMP~ING 

3/13/87 LUBECK BUSINESS iAP (2) 5/12/88 LPSO HC1'1E iAP -P 
11/ 2/88 LPSO HOME iAP -P 5/ 7/89 LPSO HCt1E iAP -P 

5/23/91 LPSO HOME iAP -H 
,/29/91 LPSO HCJ1E iAP -c 9/ 8/91 LPSO HCJ1E iAP -H 

******************************************** 
3/13/87 
3/13/87 
5/12/88 

VI £N"..A HCJ1E iAP -H 
LITTLE HOCKING BUSINESS iAP LITTLE HOCKING HOME iAP -R 

******************************************** 
11/28/90 LUBECK PRIVATE WELLS (2) 
9/ ~/91 LUBECK PRIVATE WELLS (2) 

******************************************** 
6/23/91 NEW LUBECK WELL 

<*> CH2HHIL~ CONFIRMED •PRESENCE• 0~ C-8 

c-e es 
1 • 9' 
2.2 
1. 4 
0.7 

3.8 
3.8 
3.9 

<0.6 
<0.6 
<O. 6 

1., 

<0.6,<0.6 

<1.0,<1.0 

2.4 <*) 

EID103020 

> 
i./.) 
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------------- -------



C-9 HUMAN EXPOSUR~ 

l,.IHITS 

TLV ( 31'1) 

AEL (DUPCNr) 

CEG CAI R, ~TER) 

yGIM3 

100 

10 

HASKELL ESTABLISHED: _j_ uG C-8 PER 24 HOURS 

90~ BY AIR •.••... 6.4 uG/ 20M3 • 0.32 OR 

20~ BY ~TER ...•. 1.6 uG/ 2 L • 0.80 OR _L PPS 

OLrTS I DE CetrrRACT LAS a CH2MH ILL 

S23M AUTH TO PROVIDE ~ PPB C-8 IN WATER ANALYSIS 

EID103021 



__ .pc fY1 

C-8 SAMPLING (MARCH - JUNE 1984) 

LOCAT I Cl"' 

PKSBG-HCJo1E TAP 

~-DRINK FIN 

OIST. CTR~ELL 

~SHINGTON-STORE TAP 

LUBECK-STORE TAP 

L. HOCKING-STORE TAP 

BELLEVILLE-PRIVATE ~ELL 

REEDSVILLE-STORE TAP 

RAVEN~OOD-STORE TAP 

RACINE-STORE TAP 

POINT PL~SANT-STORE TAP 

GALLIPOLIS-STORE TAPC*) 

DISTANCE (HILES) 
7.~ UPSTREAM 

0.2~ 0~ 

0.2~ 0~ 

0.2~ OCW4 

3 

12 

14 

29 

~0 

74 

79 

Oa..N 

Oa..N 

Oa..N 

0~ 

Oa..N 

0~ 

C-8 PPJCO.§ LIHIT) 
< 

< 

< 

1.2,1.0 

0.8,0.6 

< 

< 

< 

< 

< 

< 

(*) NEAREST COMMUNITY TO TAKE WATER DIRECTLY rROM OHIO RIVER. 
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TE;iT ~I.J. •a? 

6/ 4/8? 
~/11/88 

11/ 4/88 
~ 4/89 
8/ 1/89 

10/24/99 
2/2?/90 
4/20/90 
7/13/90 

9/ 9/90 
10/19/90 

REYIS£0 TEST 

1/1~/91 
4/18/91 
7/24/91 
9/ 2/91 

AOJAC£NJ ~ELL:MW-4 

~/13/91 
9/ 1/91 

~ QR!NKZNG WATJ8 

3/13/U BLDG 3 
i1/ 2/ .. ILDG 212 
~12/- ILDG 212 
~~ BLDG 212 

c-a QN SITE seMPLINi 

.c.-9 PPe 

2.0 
1.~ 
1.3 

<0.6 
1.3 
1.~ 
1.~ 
1.~ 
1.6 

<10 
<10 

2.9 
3.0 
'·9 
~.o 

1.S 
1.4 

<0.6 
<0 •• 
<0.6 
<O .& 

EIDI03023 

( 3. 0) 
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1.. Robert l Ritchey 
,.. 09114/2000 03:52PM 

•••••••••••••••• 
To: H David Ramsey/AEIDuPont@DuPont cc: George Woyte7Mch/CtJOuPontCDuPont. Andrew S Hartten/AEJOuPont@DuPont (bee: Robert L Ritchey/CtJOuPont) 
Subject GE sampling results 

Spoke with Dale Van de Velde at GE this afternoon. He got his FC-143 results back a few days ago from their August 15, 2000 sampling of drinking water wells. Well #3 analyzed at . 707 ug/1. Well #4 analyzed at .275 UQ/1. 
Well #3 is closest to us. He estimated #4 to be 6QO.. 700 feet further downriver. He believes they pump about 50% from each well, which would be consistent with the eanier composite resuJt at a site tap. He asked if we had seen numbers as high as the . 707 ug/1 and I pointed out to him that in the TSCA material we sent to EPA, which he has a copy of, we discuss a .8 ug/1 resuJt on a Lubeck well and a .965 ug/1 modeled result in the river. We briefly discussed influences such as river flow, distance downriver, and test accuracy. 
He indicated that they plan to continue to samp«! periodically. 

EID103379 
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= .. :.:: IFIC AN,C.LYTICAL. 

:am~1~ ~:;~~: 1000 000 ml 
~c~c~n:r~cec Extract Vol~me 
:~;~ctL~n ~c~ume. l ul 

... : .~. ; ·: .... r; : 

INC 

1000 ul 

Sample 
Cone 
ug/L 

0. 17';;7 

Lab S.:tmpl~ r:
Lab File ID 
D.:tte Sample~: 
Date Extracted: 
D.:tte Analyzed. 
T1me An=olyzed 

MDL 
ug/L 

0 1187 

~ .~-..,. ·-=-· 

3urr-:~:a-:-= 
R:·:J .. -:-., 

W = Undete~ted J = Estimated Concentration 8 =Found 1n Blan~ 
~ = Dlluttcn Results E =Result Exceeds Calibration CYrv~ 
~3 = ~~mJoun~ nas no corresponding labeled reference 
~-~~ = ?-a~~l:al QuanitacLon L1m1t 

lG 

T 2568 
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- .. e:::·:~ .. ·:L._:me 

: : - ~ .J ... - ·= 

1 u 1 
1000 ul 

Sample 
Cone 
ug/L 

0 1205 

L:.~:J S:.~mpl.? ~) 

:...:.~:> Fi~~ !2' 
:::.~:a Sampla.J 
D:.~te ExtractaJ 
Date Anahpe·J 
Tim~ Analyz~d 

:'10L 
ug/L 

0 1 .~. • • 1::11 

-- -. . . .::.::.:: 
.. ~ 

:~ 22::0 
.: ~ .r ~ 6/ <:c 

=·:..;7'"'~:;~:.: 

~ : ·: .; ·~·-? - 1 

~ = E;timated Concen~ration B = Found 1n Blanc 
: = ~~lu::cn R!sults E =Result Exceeds Cal1brat1on Curve 
·a = ~:~~:~~d has no corresponding labeled re;erence 
=~- = ;ra~:::al Ouan1tat1Jn Llmit 

') ~ ._(j 
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The Arizona Republic, April 29, 1990 

for faster computers. 

Page 23 
FOCUS 

*Carborundum Co., Niagara Falls, N.Y., opened a plant in Phoenix last year 
to develop ceramic materials and products for microelectronic compenents. The 
company makes silicon carbide, aluminum nitride and boron nitride, which are 
all used as insulators and heat dissipaters for semiconductor chips. 

* W.L. Gore & Associates Inc., based in Delaware, has teams in Flagstaff and 
Phoenix still finding uses for a substance patented in 1937: Teflon. Gore 
researchers in Flagstaff work on new medical products, such as liners for casts, 
synthetic blood vessels and artificial ligaments. Researchers there and in 
Phoenix work on electronic products such as cables to detect leaks in buried 
fuel tanks. 

* Hexcel Corp., San Francisco, has been making lightweight structural 
materials since 1986 in Casa Grande. Its composite, honeycomb-textured materials 
lighten many aircraft and cushioned the first manned landing on the moon. 

GRAPHIC: Photo 
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HEADLINE: Grand Isle's One Manufacturer a One-of-a-Kind 

BYLINE: Michele Patenaude 
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BODY: 

Page 3 

There is only one manufacturer in the entire county of Grand Isle -- Phoenix 
Wire Inc. Not only is the firm unique in its county, but it is also 
one-of-a-kind in the world, according to company officials. 

"We do only one 
insulate wire with 
wire with Teflon. 
in the world. 

thing," says Horace Corbin, the firm's president, "we 
Teflon." The company's claim to fame is not in insulating 
Many companies do that. Phoenix insulates the tiniest wires 

Called micro miniature wires, some of them are several times finer than a 
human hair. Single strands can be virtually invisible. 

They were to Tom Parizo, Phoenix's vice 
he started wearing glasses six months ago. 
tremendously since I got them," he jokes. 

president and product engineer, until 
"Product quality has improved 

These tiny wires may end up in such extraordinary places as the inside of a 
human brain or an instrument panel on the space shuttle. The combination of 
small size and Teflon coating makes them ideal in applications involving 
medicine and electronics. 

In most cases the wire makes a long and complicated journey from its origins 
at Phoenix to its final home in a piece of equipment, so Corbin is not sure 
where it all ends up. But NASA is a regular customer and so are medical 
establishments famous around the world. He does know for sure that it is used 
in cardiac catneters (tubes), pacemakers, probes and sutures. 

Teflon, a DuPont trade name for polytetrafluoethelene or PTFE, has some 
unique properties that make it especially appropriate for use inside the body. 
Chemically, it is inert; it doesn't react to other substances such as body 
tissues and fluids, which makes it one of the safest materials available for 
implantation in the body. 

Also, because Teflon can be applied to wire in extremely thin layers, it is 

0 0 ~.V•. 8 ."-
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Vermont Business, January, 1986 

ideal for use in miniaturized electronics. And it's one of the best of all 
materials for electrical insulation. 

Page 4 

The most obvious property of Teflon -- one known to anyone familiar with a 
modern kitchen -- is that nothing sticks to it. For that reason some of 
Phoenix's product is used in such "low tech" operations as cookie cutting, 
chocolate cutting and the cutting of plastic bags. Phoenix Wire is a small 
company. Only five full-time and two part-time employees work on the South Hero 
side street in a building as small and unassuming as its products. Except for 
listings in Thomas' Register and the Yellow Pages, advertising is a 
word-of-mouth affair. 

Ohmer Corbin, Horace's cousin and the firm's sales manager, says a recent 
phone call he received is indicative of how that works. An Irish doctor called 
to place an order for some wire he had been shown by a Spanish doctor at a 
conference in Isreal. The wire had been coated at Phoenix. 

Customers call from as far away as France, India and Japan, and as nearby as 
the University of Vermont 20 miles south. 

All the work is done on a custom basis. The customer ships the wire to 
Phoenix, where it is coated to the specified thickness and color, and then 
shipped back to the customer. Horace and Ohmer Corbin, as well as Tom Parizo, 
live within five miles of the business. That, probably more than any other 
factor, is the reason for the plant's location on Station Road in South Hero. 

Because they all love living near the water and the boating and fishing it 
affords, Grand Isle's Lake Champlain environs offer them a perfect place to live 
and work. And much to their delight they have discovered that being off the 
beaten path helps keep salespeople from beating a path to the company door. The 
firm maintains a profile so low they'd have to camouflage the building to make 
it any harder to find. Conspicuously absent is any kind of an identifying sign. 

The location, while convenient for the principals, is not a critical concern 
for the business. Production requires little space, few resources and shipping 
is done through United Parcel Service. 

"Our product is a lightweight, high-value product," says Horace Corbin, "We 
could be anywhere we wanted." That fact has led Parizo to suggest they put the 
whole operation into a large trailer truck and drive south to Florida as the 
winter approaches and the lake begins to freeze over. 

Eight miles wide and more than 30 gently rolling miles long, Grand Isle 
County is the state's smallest. Located in the northwestern corner of Vermont 
and comprised mostly of islands, it is known for its beauty, its shoreline, its 
farms and apple orchards. Tourists and cows form the bedrock of its economy and 
undoubtedly will for a long time to come. 

Parizo, a native of the county, would like to see more light industry there 
to broaden the tax base. Present development in the county is primarily 
residential. Parizo explains that houses, and the families they bring to the 
community, consume more in services than the taxes they put into the coffers. 
"To have a good economic system you have to have a balance between residential, 
commercial and industrial . 

LEXIS·· NEXIS. LEXIS·· NEXIS. 
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Rebecca Kaiser agrees with him. As the executive director of the Grand Isle 
County Development Corporation (GICDC), she would also like to see more light 
industry in the county. GICDC is a two-year-old, nonprofit organization, one 
of 12 Vermont development corporations, and is supported by public and private 
funds. Its board of directors are resident volunteers and its mission is to 
provide more jobs for the community. 

Presently the GICDC is developing a couple of sites as potential locations 
for manufacturing concerns. A recently completed countywide survey indicates 
residents are opposed to heavy industry being located there, but are more 
favorable to light industry. 

Kaiser says the survey results show "residents generally support an expansion 
of the tax base and the generation of more local jobs." 

Ironically, for a county surrounded by water, water is the major obstacle to 
industrial development -- both getting it and getting rid of it. The area's 
clay soil is a poor one for septic leaching. And although water can be pumped 
in from the lake to shoreside sites, away from shore water must be drilled for, 
and even then it is often found to be contaminated with sulfur. 

Water is not a probelm for Phoenix Wire because so little is used in the 
production process. In that process, called "dispersion coating," wire is drawn 
through a milky looking liquid which is actually a Teflon and water suspension. 
The wire then travels through an oven which bakes the coating on. The process 
is repeated over and over until the required thickness of insulation is reached. 

Most other types of wire are insulated with polyvinyl chloride or 
polyethylene using an extrusion process. Unlike Teflon dispersion coating, this 
process does not ensure uniform thickness of insulation around the wire. It is 
also more prone to pinholes because the coating is a single layer rather than 
the multi-layers of the Teflon process. The only major disadvantage of Teflon 
as a wire insulator is that it is soft and subject to abrasion. Sometimes a 
layer of a harder material is applied over the Teflon to solve this problem. 

Over the years, Phoenix has developed its methods and equipment to perform 
the operation efficiently. The company owns six complex machines, each of which 
very slowly feeds the wire from the spools through the Teflon suspension into an 
over and then back on the spools again. Production continues around the clock 
from Monday morning until Thursday afternoon. 

Three-day weekends and long summer vacations are the rule at Phoenix Wire. 
(Nobody here is overworked," says Horace Corbin.) It's for benefits such as 
these that the company policy is to stay small. Corbin says the demand for 
small wires is growing and he intends for the company to keep pace and grow to 
meet the demand. But expanding into other areas is definitely not in the 
picture. The headaches and problems that go with a large business are something 
he has every intention of avoiding, after experiencing them himself. 

At one time the business employed 350. That was before a fire destroyed it 
in January of 1969. At that time the company was known as Thermal Wire, and 
besides coating wire of all types, the company was also a sub-contractor for 
electronic sub-assemblies. IBM was a major customer. 
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It all began in 1956 when Horace Corbin got out of the service and decided to 
start his own business. His initial inclination was toward hardware or boating 
supplies, but a friend convinced him of the profits to be found in wire. Parizo 
and cousin Ohmer came in on it almost from the beginning. The business was 

indeed profitable and it grew. It was housed in a large modern plant only a 
short distance away from the present Phoenix Wire location. 

Then came the fire. At about the same time IBM phased out the product for 
which Thermal was making the subassemblies. 

In December after the fire the company resumed operation in an unscathed 
Thermal warehouse which is the present site. The business was renamed Phoenix 
after the mythological bird that burned itself on a furneral pyre and rose up 
anew from the ashes. 

It was at this time a deliberate decision was made to keep the business 
small. Teflon dispersion wire coating, only a small fraction of what had been 
Thermal's business, was chosen to be the sole business of Phoenix because it was 
both profitable and required few employees. 

"With 350 people you've got 350 problems," Corbin says of the decision. 
"We're much happier doing it this way." 

It was a good choice for many reasons, not just the personal preferences of 
the principals. The large wire companies that had been coating miniature wires 
began to drop out to concentrate on other aspects of the wire business that, for 
them, were more profitable and did not require extensive employee training. 
(Corbin says it takes a minimum of two years to properly train an operator.) 

Eventually Phoenix was the only one left. And so customers from all over the 
world who need the tiny Teflon insulated wires must do business with Grand 
Isle's one and only manufacturer. 

"We'll do anything we can to help a customer develop a product," says Horace 
Corbin, "however we don't have the philosophy that the customer is always right. 
We've been in this business long enough to know our wire is good wire, we know 
what can and can not be done. We're independent Vermonters. If they push us 
too far we'll tell them to go someplace else." 

The question is -- where? 

LANGUAGE: ENGLISH 
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IN THE UNITED STATES DISTRICT COUHT----------

FOR THE SOUTHERN DISTRICT OF \VEST G~Y-The onglnal was '"~d 1n 

PARKERSBURG DIVISION MEi'tlerk's Office at Charleston on 

\VILBUR EARL TENNA.l~T. ERWIN JACKSON 

TE~'NA.'\o'T, JA.l\1ES DAVID TENNANT, DELLA 

~L<\RIE TENNA.."'l"T, and SANDRA K. TENNA.l~T. c: M.~ I I: I l. K t '(. c L E ::1 '< 

Plaintiffs, 
U.S. 0:~ ICc !. · 2':'r :,...., ... '<; 

v. CIVil.. ACTION NO. 6:99-0488 

E.I. DUPONT DE NEMOURS & CO., INC., 

Defendant. 

SECOND AMENDED COMPLAINT 

Now come plaintiffs Wilbur Earl Tennant, Erwin Jackson Tennant, James David Tennant, 

Della Marie Tennant and Sandra K. Tennant ("Plaintiffs") and state as follows for their Second 

Amended Complaint against defendant E.I. DuPont de Nemours & Co., Inc. ("DuPont") herein: 

NATURE OF ACTION 

1. This is a civil action for declaratory, injunctive, and equitable relief, monetary 

damages, and response costs incurred and to be incurred by Plaintiffs for bodily injury and property 

damage to Plaintiffs and their property arising from the acts and/or omissions of DuPont during the 

ownership and/or operation of DuPont's Dry Run Landfill in Wood County, West Virginia, defined 

herein as the "Site" under the authority of: (i) the Comprehensive Environmental Response, 

Compensation and Liability Act of 1980, as amended ("CERCLA"), 42 U.S.C. ~~ 9601 et seq.; (ii) 

the Federal Declaratory Judgment Act, 28 U.S.C. §§ 2201 et seq.; (iii) the Resource Conservation 

and Recovery Act of 1976, as amended ("RCRA."), 42 U.S.C. §§ 6901 et seq.; the Clean Water Act, 

as amended ("CWA"), 33 U.S.C. §§ 1251 et seq.; (v) the West Virginia Hazardous Waste 



\[anagemem .\ct (the "Waste Act"), \V Va. Code§~ 22-1 S-1 t:!r seq, and (vi) principles of common 

law 

JliRlSDICTION A~D VE:"lUE 

.., 
This Court has jurisdiction over this action pursuant to: 23 L' S C §§ 133 L 1332 . 

1367, 2201. and 2202, Sections 107 and 113 ofCERCL.-4.., 42 USC§~ 9607 and 9613, Section 

7002(a) ofRCR.\, 42 C.SC ~ 6972(a); and Section 505(a) ofCW.\, 33 U S.C.§ l365(a). 

3. This Court has pendant and ancillary/supplemental jurisdiction over Plaintiffs' claims 

arising under state statutory and federal and state common law. 

4. Venue is proper in this District pursuant to 28 U.S. C. § 1391(b); Sections 107 and 113 

ofCERCLA, 42 US.C. &§ 9607 and 9613; Section 7002(a) ofRCRA, 42 USC§ 6972(a); and 

Section 50S( c) ofCW.-4.., 33 CS.C § 1365(c), because the discharge, disposal and/or release of solid, 

toxic and/or hazardous wastes, substances, pollutants, and/or contaminants that gives rise to these 

claims occurred and/or is occurring in this District, because the real property that is the subject of this 

action is located v.ithin this District, and because a substantial part of the events or omissions giving 

rise to these claims occurred and continues to occur within this District. 

P.-\RTIES 

5 PlaintiffWilbur Earl Tennant is an individual residing at Route 3, Box 17, Washington. 

Wood County, West Virginia 26181. 

6. Plaintiff Erwin Jackson Tennant is an individual residing at Route 3, Box 17.\. 

Washington, Wood County, West Virginia 26181 

.., 
I. Plaintiff James David Tennant is an individual residing at Route 3. Box 3 72 . 

Parkersburg, Wood County, West Virginia 26101 
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8 Plaintiff Della \[arie Tennant is an individual residing at Route 3. Box ~-.., 

Parkersburg, \Vood County, West Virginia 2610 1 

9 Plaintiff Sandra K Tennant is an individual residing at Route 3, Box 17. Washington. 

Wood County. West Virginia 2618 L 

10 Defendant E. I. DuPont de :\"emours ("DuPont") is a Delaware corporation author1zed 

to conduct business in the State ofWest Virginia and has a principal place of business at 1007 \!arkct 

Street, Wilmington. Dela\vare 19898. 

GE~ERAL .-\LLEGATIONS 

11. Since approximately 1982, DuPont has owned and/or operated a facility known as the 

E. I. DuPont Dry Run Landfill located adjacent to Route :.l"o. 68 in the Harris District of Wood 

County, West Virginia. near the town of Lubeck, which facility is referred to herein as the "Site" and 

identified generally for illustrative purposes only as the "Site" on Exhibit A to Plaintiffs' First 

Amended Complaint. 

12. During DuPont's ownership and/or operation of the Site, DuPont has disposed of one 

or more solid, toxic, and/or hazardous wastes, substances. pollutants, and/or contaminants at the Site. 

including but limited to, asbestos, fly ash, bottom ash, boiler ash, coal ash, tilter cake sludges. 

polyamides, acrylics, polyacetal, polyvinyl butyral, polyethylene terephthalate, fluropolymers, paraffin 

wax, sludges from DuPont's Washington Works plant, filter aids, construction dirt, paper, cardboard. 

glass, scrap piping and metals, and railroad ties. 

13. During DuPont's ownership and/or operation of the Site, DuPont has failed to 

compact wastes appropriately at the Site. 
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14 During its o1.vnership and/or operation of the Site, DuPont has failed to adequ.uci·. 

control fugitive dust at the Site 

l.:; During its O\vnership and/or operatron of the Site. DuPont has failed to mainum 

adequate slopes of its landt111 surface areas at the Site. 

16. During its o1.vnership and/or operation of the Site, DuPont has failed to proper!~. 

control storm water runoti at the Site 

17. During its O\.vnership and/or operation at the Site, DuPont has failed to adequat.:l:. 

control landfill leachate and runoff at the Site. 

18. During its ownership and/or operation of the Site, DuPont has failed to install and ,_,r 

maintain an appropriate leachate collection and/or treatment system at the Site. 

19. During its ow·nership and/or operation of the Site, DuPont has failed to install and or 

maintain appropriate catch basins at the Site. 

20 During its ownership and/or operation of the Site, DuPont has failed to install and L': 

maintain appropriately lined sedimentation/settling ponds at the Site. 

21. During its ownership and/or operation of the Site, DuPont has failed to install and. cr 

maintain appropriate runoffi'leachate diversion ditches at the Site. 

During its ownership and/or operation of the Site, DuPont has failed to appropriateh 

close and/or retrot1t surface impoundments at the Site. 

23 During its ownership and/or operation of the Site, DuPont has failed to submit timet\ 

notice of its violation of applicable surface and/or groundwater protection standards at the Site 

24. During its ownership and/or operation of the Site. DuPont has failed to nom\ 

appropriate government officials that it changed the nature of the waste DuPont disposed at the Stte 



25 During its O\vnership and/or operation of the Site, DuPont has disposed of wastes. 

including certain sludges, \Vithout first ubtaining appropriate government approvals. 

26 During its O\vnership and/or operation at the Site, DuPont failed to close a drain val\"e 

for one of its leachate/sedimentation ponds resulting in the discharge of pollutants mto the 

environment, including the nearby Dry Run stream. 

2 7 .-\s a result of DuPont's ownership and/or operation of the Site, one or more solid. 

toxic and/or hazardous wastes, substances, pollutants, and/or contaminants have been and conunue 

to be disposed, discharged, and/or otherwise released into environmental media at the Site (the 

"Contaminants"), including surface and ground\vaters at the Site, including the nearby Dry Run 

stream. 

28. .-\t all times relevant hereto, Plaintiffs collectively have owned, leased, and/or 

otherwise possessed several hundred acres of real property adjacent and/or contiguous to the Site 

\vhich properties are collectively referred to herein as "Plaintiffs' Properties" and are depicted 

generally for illustrative purposes only as "Plaintiffs' Properties" on Exhibit A to Plaintiffs' First 

.-\mended Complaint. 

29. At all times relevant hereto, one or more ofthe Contaminants originating from the Site 

have entered and continue to enter one or more portions of Plaintiffs' Properties through various 

pathways, including but not limited to the Dry Run stream, resulting in the contamination or 

environmental media, including but not limited to soils and surface and groundwaters, at PlaintirTs' 

Properties (the "Contamination") . 

.30. Several hundred of Plaintiffs' cattle have been and continue to be killed, injured. or 

othenvise adversely affected by the Contamination. 
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3 l The Contamination has adversely impacted and continues to adversely impact tlora 

and fauna at Plaintiffs' Propenies. and has impacted and continues to other.vise adversely impact the 

value of Plaintiffs' Properties. 

32 The Contamination .has made and contmues to make Plaintiffs physically ill or 

othenvise physically damaged, and has caused and continues to cause associated emotional and.or 

mental stress, anxiety, and/or fear of current and/or future illnesses. 

FIRST COU~T 
(CERCL\) 

3 3. Plaintiffs incorporate herein the allegations contained in Paragraphs 1 through 3: of 

this Complaint as if fully restated herein. 

34. Plaintiffs and DuPont are each "persons" within the meaning of Section 101(21) of 

CERCLA., 42 U.SC § 9601(21). 

35. The Site is and \vas at all times relevant hereto, a ''facility" within the meaning or· 

Section 101(9) ofCERCLA, 42 USC§ 9601(9) 

36. At all times relevant hereto, and at the time of disposal and/or release and, or 

threatened release at the Site of one or more "hazardous substances," as that term is detined in 

Section 101(14) ofCERCLA, 42 U.S.C § 9601(14), DuPont owned and/or possessed hazardous 

substances and/or materials containing hazardous substances and by contract, agreement, or 

otherv.:ise arranged for the treatment and/or disposal of such hazardous substances and/or materials 

containing hazardous substances at the Site, and is, therefore, a liable party within the meaning of 

Section 107(a)(3) ofCERCLA, 42 U.S.C § 9607(a)(3). 
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3 7 At all trmes relevant hereto, and at the time of disposal and/or release and. or 

threatened release at the Site of one or more "hazardous substances," as that term is defined in 

Section 10 1 ( 1-t) of CERCL.-\. -+2 U.S C ~ 9601 ( 1-+ ), DuPont is and/or \vas at the time of disposal 

of such hazardous substances, an O\vner and/or operator of the Site and is, therefore. a liable panv 

\vithin the meaning ofSection 107(a){1) and/or (2) ofCERCLA, 42 C S C.~ 9607(a)(1) and.or (2l 

38. .-\t all times relevant hereto, and at the time of disposal and/or release and,or 

threatened release of one or more "hazardous substances," as that term is defined in Section 1 0 1 ( 1-+) 

ofCERCLA -+2 CS.C. § 9601( l-t), DuPont is and/or was a person who accepts or accepted one or 

more such hazardous substances for transport to the Site and is, therefore, a liable party within the 

meaning of Section 107(a)(4) ofCERCLA, 42 CS.C § 9607(a)(4). 

39. .-\sa result ofthe actions of DuPont as referenced in Paragraphs 1 through 38 above. 

a "release" and/or "threatened release," as those terms are defined in Section 101(22) ofCERCL.-\, 

42 C.S C ~ 9601(22), ofone or more hazardous substances has occurred, is continuing to occur. and 

all relevant times hereto was occurring at, under, and/or from the Site. 

-+0. Plaintiffs have incurred and will continue to incur costs to investigate and/or otherwise 

respond to the release and/ or threatened release of hazardous substances at, under, and/or from the 

Site, within the meaning of Section 101(25) ofCERCLA, -+2 u.S.C § 9601(25). 

-+ 1. Plaintiffs' actions taken in response to the release and/or threatened release of one or 

more hazardous substances at, under, and/or from the Site and the costs incurred incident thereto 

were necessarv and undertaken in a manner consistent with the National Contim!encv Plan set forth - - -

at -+0 C. F R. Part 3 00. 
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-+2 Plaintiffs have satisfied any and all conditions precedent to the undertaktng ot response 

actions, the incurrence of response costs, and to the recovery of such costs from DuPont unc.ier 

CERCLA. 

-+3. Cnder Section !07(a)ofCERCLA. -+2 C S C ~ 9607(a). DuPont is strictly liable ro 

Plaintiffs, jointly and severally, for all response costs, including prejudgment interest, incurred and 

to be incurred by Plaintitrs in response to hazardous substances at, under, and/or from the Site 

4-t. Cnder Section 113(t) of CERCLA. 42 USC § 9613(f), Plaintiffs are ent1tled to 

contribution from DuPont for DuPont's equitable share of all liability, response costs, and damages 

incurred and to be incurred by Plaintiffs in response to hazardous substances at, under, and/or from 

the Site. 

SECOND CO!:~T 
(RCR-\.l 

45. Plaintiffs incorporate herein the allegations set forth in Paragraphs 1 through 44 of this 

Complaint as if fully restated herein. 

46. Plaintiffs and DuPont are each "persons'' \Vi thin the meaning of Section 1 004( 15) or· 

RCRA, 42 U.S.C § 6903( 15). 

47. DuPont is a past or present generator, past or present transporter, and/or past or 

present owner and/or operator of a treatment, storage, and/or disposal facility, who has contributed 

and/or is contributing to the past and/or present handling, storage, treatment. transportation. and.'o: 

disposal of''solid waste" within the meaning of Section 1004(27) ofRCR.A., 42 CS.C § 690312-:'l. 

and/or "hazardous waste" within the meaning of Section 1004(5) ofRCR.A., 42 CSC § 6903(5). at. 

under, and/or from the Site, which may present an imminent and substantial endangerment to health 
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or the em tronment. \\ithin the meamng of Section 7002( a)(l )(B) of RCR..:-\, -t.: L S c 

~ 6972(a)(l)(B) 

-+8 .-\sa direct and proximate result of DuPont's acts and/or omissions contributing to th.: 

past and.-or present handling, storage, treatment, transportation, and/or disposal of solid and cr 

hazardous v.:aste at, under, and/or from the Site, \Vhich may present an imminent and substantDI 

endangerment to health or the environment, DuPont is liable for such endangerment under 

Section 7002(a)(l)(B) ofRCR.A., 42 C.S C.§ 6972(a)(l)(B). 

-+9. DuPont does not dispute that Plaintiffs have complied with the notice requirements 

set forth in Section 7002(b)(2) ofRCR.-\, -+2 C.SC. S 6972(b)(2), and at least ninety (90) days ha\e 

past ben.veen the date of such notice and the date of filing this Second .-\mended Complaint. 

50. Plaintiffs have complied with all conditions precedent to bringing their claim against 

DuPont under Section 7002(a)(l)(B) ofRCRA, 42 US.C. § 6972(a)(l)(B), and no action has been 

taken which could prevent the filing of this RCR.-\. claim under Section 7002(b)(2) ofRCRA .. -+.: 

us.c. § 6972(b)(2). 

51. Plaintiffs are entitled to an injunction against DuPont ordering DuPont to undertake 

and/or pay for any and all investigations, studies, monitoring, response, removal, and remedial actions 

and/or any other activities and/or actions necessary and/or required to respond to, abate, remediate 

and/or otherwise address any environmental contamination at, under, and/or from the Site and. or 

Plaintiffs' Properties that may present an imminent and substantial endangerment to health or the 

emironrnent, and ordering DuPont to take all such other actions as this Court may deem necessary 

pursuant to Section 7002(a)(l )(B) ofRCRA., -+2 US C. § 6972(a)(l)(B). 
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THrRD COU:'-iT 
(DECLARATORY JI:DGME='iTl 

52. Plaintiffs incorporate herein the allegations set forth in Paragraphs l through 51 ofthts 

Complaint as if fully restated herein. 

53 _-\n actuaL substantial and justiciable controversy exists benveen Plaintiffs and DuPont 

regarding their respective rights and obligations tor the response costs and/or damages that ha\·e been 

and \vill be incurred in connection \Vith the release and/or threatened release of one or more 

hazardous substances at, under, and/or from the Site. 

54. Plaintiffs seek a declaratory judgment against DuPont under Section 113(g)(2) of 

CERCLA, 42 U.S.C. §9613(g)(2), and the Federal Declaratory Judgment Act, 28 U.S.C. §§ 2201, 

2202, holding DuPont strictly liable, jointly and severally, for all and/or DuPont's equitable share of 

the response costs incurred and to be incurred by Plaintiffs that will be binding in any subsequent 

action to recover further response costs or damages. 

55. Pursuant to Section ll3(g)(2) ofCERCLA, 42 U.SC. § 9613(g)(2), and 28 CS C 

§§ 2201, 2202. Plaintiffs are entitled to a declaration from this Court that DuPont is strictly liable. 

jointly and severally, to Plaintiffs for all and/or DuPont's equitable share of the response costs and 

damages incurred or to be incurred by Plaintiffs. 

FOURTH COUNT 
(CLEAN WATER ACT) 

56. Plaintiffs incorporate herein the allegations contained in Paragraphs l through 55 of 

this Complaint as of fully restated herein. 

57. Plaintiffs are each "citizens" within the meaning of Section 505(g) of CW A 3 3, U S C 

§ l365(g). 

10 



S3. DuPont is a "person" within the meaning of Section 502(5) of CWA, 33 L S C ;; 

1362(5). 

59 On April l-+, 1998, the West Virginia Division of Environmental Protection 

(''W\ UEP") renewed and reissued a ~ational Pollutant Discharge Elimination System permit 1 Permtt 

:-:o \V\"00762-+4) (the "Permit"). to DuPont for \Vater discharges from the Site through authonty ot 

Section 1342 ofCW.-\., 33 CSC. § 1342. 

60 \1omhly monitoring reports submitted to Wv'DEP by DuPont for at least the months 

of\lay, July, and .-\.ugust. 1998 confirm that DuPont has discharged and continues to discharge \\aste 

from Outlet 001 at the Site in amounts and concentrations that exceed applicable limits established 

under the Permit for at least iron, manganese, aluminum, and total suspended solids, thereby violating 

at least conditions A.1, 8.1, C.1, C.3, C.12, 0.1, F.2, F.3, F4, G.7, and G.17 of the Permit. 

61. \[omhly monitoring reports submitted to \Vv'DEP by DuPont for at least the months 

of\1ay, July, and November of 1998 confirm that DuPont has discharged and continues to discharge 

\Vaste from the Site into the nearby Dry Run stream in amounts and concentrations that exceed 

applicable limits established under the Permit for at least aluminum and iron, thereby violating at least 

conditions C.l, C.3, C.12, D.1, F.2, F.J, F4, G.7, G.S, and G.17 ofthe Permit. 

62. \lonthly monitoring reports submitted to WVDEP by DuPont for at least the months 

of \lay, July, August, and ~ovember of 1998 confirm that DuPont is currently in violation of at least 

Paragraphs 1 and 3 ofthe Compliance Order set forth on Page 4 ofthe April 14, 1998, Findings and 

Order issued by WVDEP to DuPont as a result of violations of the CWA and Permit standards and 

limitations referenced above (Findings and Order ~o. 40 15). 
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63 DuPont's continuing and on-going violations referenced above constitute contlnUln\Z 

and on-going violations of at least Sections 30l(a) and -WS(a) ofthe CW.-\, 33 C S C ~§ 131lial. 

13-+S(a). and Sections 22-11-6. 22-11-8, 22-11-16, and 22-11-18 of the \Vest Virginia Water 

Pollution Control :\ct. W.Va. Code§§ 22-11-l et seq. (collectively the "Lav/') 

6-+ The Permit limits. Law, and compliance order provisions referenced above constitute 

"effluent standards or limitations" within the meaning of Section 505(f) of the C\V.-\, 33 C S C ~ 

1365(f). 

65. By virtue of DuPont's violations of the effluent standards or limitations referenced 

above, DuPont is in violation of"(A) an effluent standard or limitation under this chapter or (B) an 

order issued by the Administrator or a State with respect to such a standard or limitation" within the 

meaning of Section 505(a)(1) ofthe CWA, 33 U.S.C § 1365(a)(1). 

66. DuPont does not dispute that Plaintiffs have complied with the notice requirements 

set forth in Section 505(b)(1)(A) ofthe CWA, 33, l:S.C § 1365(b)(l)(A), and at least sixty (60) 

days have passed between the date of such notice and the date of filing this Second .--\mended 

Complaint. 

67. Plaintiffs have complied with all conditions precedent to bringing their claim against 

DuPont under Section 1365(a)(l) of the CW.A.., 33 US.C § 1365(a)( 1), and no action has been taken 

which could prevent the filing ofthis CWA claim under Section 505(b)(l)(B) of the CWA, 33 CS C 

§ 1365(b)(l)(B). 

68. Plaintiffs are entitled to an injunction against DuPont ordering DuPont to comply with 

the effiuent standards or limitations and compliance order referenced above, to pay appropriate civil 

penalties under Section 3 09( d) of the CW A, 3 3 U S C § 1319( d), to pay all costs of litigation 
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(including reasonable attorney and expert \Vitness fees) and to take all such other action as the C our. 

may deem necessary, pursuant to Section 505(a)( l) of the CW.-\, 33 CS C ~ 1365(a)( 1 ). 

FIFTH COC~T 
(WEST VIRGJ:NL\ H.-\Z.-\RDOCS WASTE :\l.-\='i.-\GL\IE:\'T .-\CT) 

69 Plaintiffs incorporate herein the allegations contained in Paragraphs l through 6-:: or· 

this Complaint as if fully restated herein. 

70 Plaintiffs and DuPont are each "persons" within the meaning of Section 22-18-3( l l ) 

ofthe Waste .-\ct, W.Va. Code §2:-18-3(11). 

71. As a result of the acts and/or omissions of DuPont as referenced in Paragraphs 

through 70 above, DuPont has and continues to operate the Site in violation of applicable permit 

requirements set forth in Section 22-18-8 ofthe Waste Act, W.Va. Code §22-18-8. 

77.. As a result of the acts and/or omissions of DuPont as described in Paragraphs 

through 71 above, Plaintitfs are entitled to bring a citizens suit against DuPont to obtain DuPont's 

compliance with applicable law·, pursuant to Section 22-18-19(a) of the Waste Act, W.Va. Code ~::-

18-19(a). 

73. Dupont does not dispute that Plaintiffs have complied with the notice requirements 

set forth in Section 22-18-19( a) of the Waste Act, W Va. Code § 22-18- 19( a), and at least sixty ( 60 l 

days have passed between the date of such notice and the date of filing this Second .-\mended 

Complaint. 

74. Plaintiffs have complied with all conditions precedent to bringing their claim against 

DuPont under Section 22-18-19(a) of the Waste Act, \V. Va. Code §22-18-l9(a), and no action has 
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been taken which could prevent the tiling of this Waste :\ct claim under Sectton ::-!8- 1 91 d l o t. 1 :~e 

Waste .-\.ct, W Va Code ~22-!8-19(a). 

7 5 Plaintiffs are entitled to an injunction against DuPont. ordering DuPont to comply '.\ tlh 

the requirements set forth in Section 22-18-3 of the Waste .-\ct, \V\' a Code ~ 22-18-8. and ordcr:n~ 

DuPont to take all such other action as this Court may deemed necessary, pursuant to Section::- iS-

19(a) ofthe Waste .-\ct. W Va. Code §22-18-19(a). 

SLXTH COU~T 
(CONTRIBUTION) 

76 Plaintiffs incorporate herein the allegations contained in Paragraphs 1 through 75 or' 

this Complaint as if fully restated herein. 

77 To the extent Plaintiffs have incurred damages and response costs and \vill continue 

to incur damages and response costs in the future in response to the release and/or threatened release 

of one or more solid, toxic, and/or hazardous wastes, substances, pollutants, and/or contaminants aL 

under, and/or from Site, DuPont is liable, jointly and severally, to Plaintiffs for contribution pursuanl 

to Plaintiffs' right of contribution arising under Federal and State common law and applicable statutes 

SEVENTH COUNT 
(NEGLIGENCE) 

78. Plaintiffs incorporate the allegations contained in Paragraphs through 77 of thtS 

Complaint as if fully restated herein. 

79. In connection with its ownership and/or operation of the Site, DuPont has had and 

continues to have a duty of ordinary and reasonable care to operate and manage the Site in such .1 

way as to not create a nuisance or situation causing any injury or damage to human health or lhe 

environment. 
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80 DuPont breached its duty of ordinary and reasonable care by negligently operattr.g 

and/or managing the Site and/or conducting other operations and/or activities at the Site in such a 

manner as to cause, permit, and' or allow the release and/or threatened release of solid, toxic. and. or 

hazardous wastes. substances. pollutants. and/or contaminants at, under, and/or from the Site 

81. DuPont's negligent acts and/or omissions proximately caused and continue to 

proximately cause damage to Plaintiffs in the form of property damage and bodily injury, in addition 

to creating a situation harmful to human health and the environment, for which DuPont is liable 

EIGHTH COU:"'T 
!:\TEGLIGENCE PER SE) 

82. Plaintiffs incorporate herein the allegations contained in Paragraphs l through 81 of 

this Complaint as iffully restated herein. 

83. By its acts and/or omissions resulting in the release and/or threatened release of one 

or more solid, toxic, and/or hazardous wastes, substances, pollutants, and/or contaminants at. under. 

and/or from the Site, DuPont violated and continues to violate one or more applicable State and. or 

Federal statutes, including but not limited to Sections 22-1 1-6, 22-11-8, 22-11-16, 22-1 1-18, 22-15-

10, and 22-18-8 of the West Virginia Code, constituting negligence per se. 

84. DuPont's violation of law proximately caused and continues to proximately cause 

damage to Plaintiffs in the form of property damage and bodily injury for which DuPont is liable 

:\TINTH COUNT 
(NUISANCEl 

85. Plaintiffs incorporate herein the allegations contained in Paragraphs 1 through 84 of 

this Complaint as if fully restated herein. 
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86 DuPont's acts and/or omissions in operating and/or other\vise managmg the S1te 

caused and continue to cause a substantial and unreasonable interference with Plaintiffs' use ,1nd 

enjoyment of Plaintiffs' Properties and has materially diminished and continues to diminish the \ alue 

of Plaintiffs' Properties. 

S 7. DuPont's substantial and unreasonable interference \vith the use and enjoyment of 

Plaintiffs' Properties and continuing substantial and unreasonable interference with such use and 

enjoyment of Plaintiffs' Properties constitutes a continuing private nuisance. 

88. DuPont's creation and continuing creation of a continuing private nuisance proximately 

caused and continues to proximately cause damage to Plaintiffs in the form of property damage and 

bodily injury, including diminution in the value of Plaintiffs' Properties, for which DuPont is liable 

TENTH COU\'T 
(TRESPASS) 

89. Plaintiffs incorporate herein the allegations contained in Paragraphs 1 through 88 of 

this Complaint as iffully restated herein. 

90. DuPont's acts and/or omissions resulting in the release and/or threatened release or' 

one or more solid, toxic, and/or hazardous wastes, substances, pollutants, and/or contaminants at. 

under, and/or from the Site have resulted and continue to result in the release and/or threatened 

release of one or more such solid, toxic, and/or hazardous wastes, substances, pollutants, and;or 

contaminants at, under, onto, and/or into Plaintiffs' Properties. 

91. The solid, toxic, and/or hazardous \vastes, substances, pollutants, and/or contaminants 

present on Plaintiffs' Properties originating from the Site were at all relevant times hereto. and 

continue to be, the property of DuPont. 
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92. The invasion and presence of DuPont's solid. toxic, and/or hazardous \\astes. 

substances, pollutants, and/or contaminants at. under. onto, and/or into Plaintiffs' Properties \<.as and 

continues to be \Vithout permission or authority from Plaintiffs or anyone \vho could grant such 

permission or authority 

93. The presence and continuing presence of DuPont's solid, toxic, and/or hazardous 

\Vastes, substances, pollutants, and/or contaminants at Plaintiffs' Properties constitutes a continuing 

trespass. 

94. DuPont's past and continuing trespass upon Plaintiffs' Properties proximately caused 

and continues to proximately cause damage to Plaintiffs in the form of property damage and bodily 

injury, including diminution in the value of Plaintiffs' Properties, for which DuPont is liable. 

ELEVENTH COUNT 
(PU~ITIVE 0.-\M.-\GES} 

95. Plaintiffs incorporate herein the allegations contained in paragraphs l through 94 of 

this Complaint as if fully restated herein. 

96. DuPont's acts and/or omissions as described above were conducted \vith such 

malicious, wanton, \villful, and/or reckless indifference to Plaintiffs' rights and/or flagrant disregard 

for the safety and/or property of Plaintiffs that DuPont is liable for punitive damages. 

\VHEREFORE, Plaintiffs hereby demand that this Court: 

.-\. Enter a judgment against DuPont, pursuant to Section l 07 of CERCLA, 42 l'. S C. 

§ 9607, that DuPont is strictly liable, jointly and severally, to Plaintiffs for all response costs and 

damages that Plaintiffs have incurred and will incur in connection with the release and/or threatened 

17 



release of hazardous substances at, under, and/or from the Site in an amount according to the proof 

at trial, plus attorneys' fees (to the extent recoverable). costs. and prejudgment interest: 

B In the alternative, enter a judgment against DuPont, pursuant to Section 113( fl of 

CERCL\, ~2 C S C § 9613(f), that DuPont is strictly liable to Plaintiffs for DuPont's fair. equitable 

and proportionate contribution for all response costs and damages that Plaintiffs have incurred clnd 

\vill incur in connection with the release and/or threatened release of hazardous substances at. under. 

and/or from the Site in an amount according to the proof at trial, plus attorneys' fees (to the extent 

recoverable) costs, and prejudgment interest; 

C. Enter a declaratory judgment against DuPont, pursuant to Sections l 07 and 113 (g) 

of CERCLA, 42 U.S. C. § 9607, 9613(g), and/or 28 U S C. §§ 220 I, 2202 that DuPont is strictly 

liable, jointly and severally, to Plaintiffs for all response costs and damages that Plaintiffs ha\ e 

incurred and will incur in connection with the release and/or threatened release of hazardous 

substances at, under, and/or from the Site in an amount according to the proof at trial. plus attorne::s' 

fees (to the extent recoverable) costs, and prejudgment interest; 

D. In the alternative, enter a declaratory judgment agains~ .DuPont, pursuant to Section 

ll3(t) and (g) ofCERCLA., 42 U.S.C. § 9613(f), (g), and/or 28 U.S.C §§ 2201, 2202 that DuPont 

is strictly liable to Plaintiffs for DuPont's fair, equitable, and proportionate contribution for all 

response costs and damages that Plaintiffs have incurred and will incur in connection with the release 

and/or threatened release of hazardous substances at, under, or from the Site in an amount according· 

to the proof at trial, plus attorneys' fees (to the extent recoverable), costs, and prejudgment interest~ 

E. Enter an injunction against DuPont. pursuant to Section 7002(a)(l)(B) ofRCRA . ..1: 

US C. § 6972(a)(l)(B), ordering DuPont to undertake and/or pay for any and all investigations. 

13 



studies. monitoring, response, removal, remedial. and/or any other actions necessary and. or other.•. :~<: 

required to respond to, abate. remediate, and/or other.vise address any environmental contammat1on 

at. under. and.or from the Site and/or PlaintitTs' Properties that may present an imminent ,1nd 

substantial endangerment to health or the environment, and ordering DuPont to pay all costs ,Jr· 

litigation (including reasonable attorney and expert witness fees) and prejudgment interest. 

F. Enter an injunction against DuPont, pursuant to Section 505(a)(l) ofthe CW.-\ . .:;::; 

USC § 1365(a)(l), ordering DuPont to comply with the effluent standards or limitations and 

compliance orders that DuPont is violating, to pay appropriate civil penalties under Section 3091 j 1 

of the C\VA, 33 t:S C § 1319(d), and ordering DuPont to pay all costs of litigation (including 

reasonable attorney and expert witness fees) and prejudgment interest; 

G. Enter an injunction against DuPont, pursuant to Section 22-18-19( a) of the Waste .-\ct. 

W. 'la. Code § 22-18-19(a), ordering DuPont to comply with applicable provisions of Section 22-l S-

8 of the \Vaste Act, W.Va. Code § 22-18-8, and ordering DuPont to pay all costs of litigation 

(including reasonable attorney and expert witness fees) and prejudgment interest: 

H. Enter a judgment against DuPont under Federal and/or State common law th;H 

DuPont is liable to Plaintiffs in contribution for DuPont's fair, equitable, and proportionate share or' 

all liability. response costs, and damages incurred and to be incurred in connection \Vith an'. 

environmental contamination at the Site; 

Enter a judgment against DuPont that DuPont is liable to PlaintitTs for negligence In 

an amount to be determined at trial; 

J. Enter a judgment against DuPont that DuPont is liable to Plaintiffs for negligence P..£[ 

~ in an amount to be determined at trial: 
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K. Enter a judgment against DuPont that DuPont is liable to Plaintiffs for nuisance in Jn 

amount to be determined at trial; 

L Enter a judgment against DuPont that DuPont is liable to Plaintiffs for trespass in an 

amount to be determined at trial; 

\[ Enter a judgment against DuPont that DuPont is liable to Plaintiffs for puniti\·e 

damages in an amount to be determined at trial; and 

~. Enter a judgment against DuPont for Plaintiffs' costs, attorneys' fees, and interest and 

all such other and further relief as this Court may deem just and appropriate . 

.RRY DE:\IA~D 

Plaintiffs hereby demand trial by jury on all issues so triable. 

WILBlJR EARL TE~Au~T, ERWN JACKSON 
TE~0IA. '-H, J.~vlES DAVID TE~'N.-\;.'iT, DELLA 
~lARlE TE;...'NA.NT, and S.~'-fDR.A. K. TEl,fN.-\;.'\;T 

Larry A. Winter 
Carey, Hill. Scott. Winter & Johnson PLLC 
P.O Box 3884 
Charleston, WV 25338 
(304) 345-1234 

Robert A. Bilott 
J. Steven Justice 
Taft, Stettinius & Hollister LLP 
1800 Firstar Tower 
425 Walnut Street 
Cincinnati, OH 45202-3957 
(513) 381-2838 
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CERTIFICATE OF SERVICE 

I hereby certify that a filed, date-stamped copy of the foregoing Second .-\mended 

Complaint. \Vhich \vas filed with the Court on October :?.1, 1999, \Vas set'.·ed upon the followmg 

parties by regular C S mail. postage prepaid, this 21 sc day of October, 1999 

The Honorable Janet Reno 
Attorney General ofthe United States 
5111 Main Street Building 
lOch Street and Constitution Ave., N.W 
Washington, D.C. 20530 

Carol Browner, Administrator 
Cnited States Environmental 

Protection Agency 
401 :VI Street, S.W. 
Washington, D.C. 20460 

W. :Vlichael :'vicCabe, Regional Administrator 
United States Environmental 

Protection Agency, Region III 
1650 Arch Street 
Philadelphia, PA 19103-2029 

Michael Miano, Director 
WV Division of Environmental Protection 
l 0 McJunkin Road 
Nitro, WV 25143 

Eric M. James, Esq. 
Paula Durst Gillis, Esq. 
Spilman, Thomas & Battle 
P.O. Box 273 
Charleston, WV 25321 

~R~ 
Larry A. Winter 

1\00(/,. )' ~· ·.· •. t .. ; 

---·-····---------------·---------------------



CAREY .. ILL, SCOTT. WINTER & JOH0i'SO. 
t 10 t BA:--.x o:--.·E CE:-<TER 

\,I!CH . .>,EL \V C.-\REY 

:-_,; 'SCY C. HILL 

PHILLIP B ScoTT '''~'·'~"<. 
L.,RRY A. WiSTER 

DV•ID D }0H .... SOS. ([[ 

P \ 'IEL.-\ C DEE'..! 

GEORGE\,[ SCOTT 

•JF C-X:'-SEL 

Samuel L. Kay. Clerk 
L'nited States District Court 
P 0 Box 1526 
Parkersburg, \VV 2610 1 

707 VrRGI:"IA STREET. E.-\ST 
P 0 Box 3~84 

CHARLESTON. WEST V!RG!c-.I.->.. 25338 

October 21, 1999 

Received " IS&.H 
LLC 

PHr)'\,E I 3(J..J. I :.-1:5. l23J. 

F\:..: .:11~~ _-:...12-\lll~ 

En1::1il . .._·h~'.\Jf;!-.._h_ ..... \\ 1 ....:(1 111 

\.Veh,ltt: 'A\IHf"-!~1S'.tH.<Iitll 

l..,qr:tc:-~c::;-;·.~.; .. -. .. 

Re: Wilbur E. Tennant. et al. v. E.!. DuPont de Nemours & Co., Inc. 
Civil Action No. 6 99-0488 

Dear ~lr. Kay: 

l enclose herev.;ith a Second Amended Complaint for filing in the above-referenced 

civil action. 

Thank you very much for your assistance in this matter. If you have any questions, 

please do not hesitate to contact me. 

LA\V:sms 

Enclosure 

cc: The Honorable Janet Reno 
Carol Browner 
W :V1ichael McCabe 
.\1ichael Miano 
Eric M. James, Esq. 
Paula Durst Gillis, Esq. 

Very truly yours, 

Larry .-\. Winter 



COLUMBUS. 0..,10 OFFtCE 
TWELFT.., FLOOR 

TAF"T, ~TETTI N IUS & HOLLISTEr. LLP 

1800 FIRSTAR TOWER 

425 WALNUT STREET 

CINCINNATI. OHIO 45202-3957 

513-381 -2838 NORTHE~N t<ENTUC~v Qr=l= CE 
T~OMAS ~O~E CE..,.rQe 

·-

21 EAST ST-'TE STREET 
COLUMBUS. 0"'10 4~215-4221 

514-221·28~8 
FAX. G14·2.Z1·2007 

FAX 513-381·0205 

www. taftlaw. com 

2870 CHANCELLOR O~•VE 
COVINGTON I(ENTUCI<'f -4101 7-)411 

fJ(J 8 ·) J I · 2 8 J 1J 

ROBERT A. BILOTT 
(513) 357-96:!8 

bilon@aftUw. CC<"' 

August 18, 1999 

RBGZSTBRBD MAIL NO. R410009615 
RBTORH RBCBZPT RBQOBSTBD 

Statutory Agent 
E.I DuPont de Nemours & Co., Inc. 
1007 Market Street 
Wilmington, DE 19898 

513-381 ·2838 
FAX StJ.J81·681J 

CLEVELANO. 0Mt0 OFFICE 
SIXT~ FL.OOR 

BONO COU~T 8U1LO•NO 
tJOO EAST NrNTt-t ST~EET 

CL..EVELANQ OHIO -&4114-1503 
216·241·2838 

FAX .21&·241-21!137 

Re: Notice Of Intent To Amend Complaint To Bring Citizens 
Suit Under Federal Clean Water Act In Connection With 
DuPont's Dry Run Landfill In Wood County, West 
Virginia: Tennant, et al·. v. E.I. DuPont de Nemours & 
Co., Inc. (S.D. W.Va. Civi:l Action No. 6:99-0488 

Dear Statutory Agent: 

On behalf of our law firm's clients, Wilbur Earl Tennant 
(Route 3, Box 17, Washington, West Virginia 26181), Erwin Jackson 
Tennant (Route 3, Box 17A, Washington, West Virginia 26181), 
James David Tennant (Route 3, Box 372, Parke~sburg, West Virginia 
26101), Della Marie Tennant (Route 3, Box 372, Parkersburg, West 
Virginia 26101), and Sandra K. Tennant (Route 3, Box 17, 
Washington, West Virginia 26181) (collectively the "Tennants"), 
E.I. DuPont de Nemours & Co., Inc. ("DuPont") is hereby notified 
that the Tennants intend to amend their Complaint currently 
pending against DuPont in the referenced action in Federal Court 
in the Southern District of West Virginia to bring a claim 
against Dupont, pursuant to Section 505 of the Federal Clean 
Water Act, as amended ("CWA"), 33 U.S.C. §1365. 

Section 505(a) (1) of the CWA permits the Tennants to 
commence a civil action against "any person . . who is alleged 
to be in violation of (A) an effluent standard or limitation 
under this chapter or (B) an order issued by the Administrator or 
State with respect to such a standard or limitation." 33 u.s.c. 
§1365(a) (1). "Effluent standard or limitation" is defined under 
the CWA to include, among other things, "a permit or condition 
thereof issued under Section 1342 of this title, which is in 
effect under this chapter (including requirement applicable by 
reason of section 1323 of this title)." Id. at§ 1365(f). 

C~ fl. 0 (., t) <:., 
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Statutory Agent 
August 18, 1999 
Page 2 

Based upon a review of the information provided to date by 
the State of West Virginia's Division of Environmental Protection 
("WVDEP") in response to a Freedom of Information Act request, 
the Tennants have determined that DuPont is currently in 
violation of at least the following provisions of the NPDES 
permit reissued to DuPont by WVDEP on April 14, 1998, under 
authority of Section 1342 of the CWA (Permit No. WV0076244) with 
respect to discharges from Dupont's Dry Run Landfill in Wood 
County, West Virginia: 

1. Monthly monitoring reports submitted to WVDEP by DuPont 
for at least the months of May, July, and August, 1998, 
confirm that DuPont has discharged and continues to 
discharge waste from Outlet 001 at the DuPont Dry Run 
Landfill in amounts and concentrations that exceed 
applicable permit limits for at least iron, manganese, 
aluminum, and total suspended solids, thereby violating 
at least conditions A.1, B.1, C.1, C.3, C.12, D.1, F.2, 
F.3, F.4, G.7, and G.17 of Permit No. WV0076244. 

' ' 

2. Monthly monitoring reports submitted to WVDEP by DuPont 
for at least the months of May, July, and November of 
1998, confirm that DuPont has discharged and continues 
to discharge waste from the DuPont Dry Run Landfill 
into the nearby Dry Run stream in amounts and 
concentrations that exceed applicable permit limits for 
at least aluminum and iron, thereby violating at least 
conditions C.1, C.3, C.12, D.1, F.2, F.3, F.4, G.7, 
G.a, and G.17 of Permit No. WV0076244. 

In addition, the Tennants have determined from the 
information produced to date by WVDEP that DuPont is currently in 
violation of at least Paragraphs 1 and 3 of the Compliance Order 
set forth on Page 4 of the April 14, 1998, Findings and Order 
issued by WVDEP to DuPont as a result of violation of the CWA 
standards or limitations referenced above (Findings and Order No·. 
4015). The continuing and on-going violations referenced herein 
also constitute continuing violations of at least Sections 301(a) 
and 405(a) of the CWA, 33 u.s.c. §§ 1311(a), 1345(a), and 
Sections 22-11-6, 22-11-8, 22-11-16, and 22-11-18 of the West 
Virginia Water Pollution Control Act, W.Va. Code §§ 22-11-1 
et seq. 

As indicated above, the continuing and on-going violations 
referenced in this notice are based upon the information that has 
actually been produced to date by WVDEP. We did not find within 
WVDEP's publicly-available files many of the monthly, quarterly, 
and annual monitoring reports that DuPont is required to submit 
to WVDEP under the terms of Permit No. WV0076244. Thus, the 

-----· -··· - --·-----------------



Statutory Agent 
August 18, 1999 
Page 3 

Tennants reserve their _right to allege and assert additional 
violations of the CWA, if additional information is obtained from 
WVDEP, U.S. EPA, or any other source indicating additional CWA 
violations. Nevertheless, DuPont is hereby notified that the 
Tennants intend to amend their Complaint currently pending 
against DuPont in the above-referenced litigation to include a 
citizens suit claim against DuPont, pursuant to Section SOS(a) (1) 
of the CWA, within sixty (60} days after issuance of this notice 
to obtain relief at least for DuPont's violations of the CWA 
referenced above. 

1. 

2. 

3. 

4. 

The following are receiving copies of this notice. 

Carol Browner 
Administrator 
United States Environmental 

Protection Agency 
401 M Street, s.w. 
Washington, DC 20460 

W. Michael McCabe 
Regional Administrator 
United States Environmental 

Protection Agency, Region 
1650 Arch Street 
Philadelphia, PA 19103-2029 

Michael Miano 
Director 
West Virginia Division of 

Environmental Protection 
10 McJunkin Road 
Nitro, WV 25143 

Registered Agent for 
E.I. Dupont de Nemours 
& Co., Inc. 

CT Corporation System 
707 Virginia Street, East 
Charleston, WV 25301 

RBGZSTBRBD MAZL NO. R410009616 
RBTURR RBCBZPT RBQUBSTBD 

RBGZSTBRBD MAIL NO. R410009617 
RBTURR RBCBZPT RBOUBSTBD 

III 

RBGZSTBRBD MAZL HO. R410009620 
RBTURR RBCBZPT RBOUBSTBD 

RBGZSTBRBD HAIL HO. R410009621 
RBTURB RBCBZPT RBOUBSTBD 



Statutory Agent 
August 18, 1999 
Page 4 

5. Paula Durst Gillis, Esq. RBG~STBRBD MA~L NO. R410009622 
Spilman Thomas & Battle, PLLC RBTURN RBCB~PT RBOUBSTBD 
Spilman Center 
300 Kanawha Boulevard, East 
P.O. Box 273 
Charleston, WV 25321-0273 / ..... ..---) 

RAB:mdm 
cc: Wilbur Earl Tennant 

Erwin Jackson Tennant 
James David Tennant 
Della Marie Tennant 
Sandra K. Tennant 
Larry A. Winter, Esq. 
J. Stephen Justice, Esq. 

/ -

Ve;r: t:r;uly ~ours~ ,/ 

~L· -,. . ~-~) .,. /j._.__/ 
1 / /;__ ' 1/ r · , 

olSert A.~-~t _., · \.., 
v 
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DuPont 
Washingmn Works 

P 0. Box 1217 

Paricersburg, WV 26102-1217 

'" ...... ,.., 

CERTIFIED MAIL -
RETURN' RECEIPT &EO\ZESTED 

/ 

;."-
1\ . 

·~ 
/ 

Mr. William D. Brannon, Acting Chief 

Office of Water Resources 

Division of Environmental Protection 

1201 Greenbrier Street 

Charleston, WV 25311 

Attention: Industrial Branch 
I 

Re: WV/NPDES Permit Number WV0076244 

Dear Mr. Brannon: 

January 31, 2000 

Enclosed is the 1999 annual report summarizing the operations of our Dry Run 

industrial landfill. 

If you have any questions or need additional information, please 

call me on 863-4271. 

Very truly yours, 

R. L. Ritchey 
Sr. Environmental Control Consultant 

Washington Works 

Attachments 
RLR/GW:vlw 

cc: John G. Britvec r 

,') 
1.' 

Office of Water Resources 

Division of Environmental Protection 

1304 Goose Run Road 

Fairmont, WV 26554 

Attention: Industrial Branch 

EID076133 

CF008243 



-2-

I certify under penalty of law that this document and all attachments 

were prepared under my direction or supervision in accordance with a 

system designed to assure that qualified personnel properly gather and 

evaluate the information submitted. Based on my inquiry of the person 

or persons who manage the sys.tem, or those persons directly 

responsible for gathering the information, the information submitted 

is, to the best of my knowledge and belief, true, accurate, and 

complete. I am aware that there are significant penalties for 

submitting false information, including the possibility of fine and 

imprisonment for knowing violations. 

l/31/00 

R. L. Ritchey 
Sr. Environmental Control Consultant 

Washington Works 

EID076134 
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1999 DRY RUN LANPFILL OPERATIONAL REPORI 

Facility Users 

All the waste disposed of in the Dry Run Landfill originates from E. I. duPont and Company, Washington 

W arks site and its auxiliaries. 

Landfill Shipments 

A summary of the 1999 landfill shipments is attached. 

Surface and Groundwater Monitoring 

A summary of the 1999 surface and groundwater monitoring activities is attached. 

Landfill Operation. Construction and Maintenance Activity Summ.azy 

Approximately 6.1 acres ofleachate collection system were constructed during 1999 at the landfill. Project 

work included construction of: 

• 267,000 square feet (6.1 acres) ofleachate collection system. This included subgrade 

preparation, 1,670 linear feet of anchor trench, 16 ounce/square yard nonwoven geotextile, 
60-mil textured HDPE geomembrane, HDPE drainage net, 10 ounce/square yard nonwoven 

geotextile, and 12-inch soil layer. 

• 390 linear feet of 4-inch diameter leachate seep collection drain. 

• 360 feet of 8-inch dimeter perforated HDPE pipe leachate collection drain. 

• 1,430 linear feet of 4-inch diameter perforated HDPE pipe leachate collection drain. 

• 1,090 linear feet ofriprap ditch. 
• 60 linear feet of24-inch diameter corrugated metal pipe culvert. 

• One gas vent 
• Revegetation of 12 acres of disturbed area. 

An existing landslide was also repaired just south of the landfill area. The area was regraded and 

approximately 350 feet ofriprap ditch reconstructed. 

A collection system to enable truck transport of leachate generated by the landfill remained in service 

throughout the entire year. 2.9 million gallons ofleachate were transported to Washington Works for treatment in 

1999. 

An updated topographic map of the landfill and cross section map showing the landfill space fllled is 
attached. · 

EID076135 
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Dzy Run Landfill Remainin~ Capacity Calculations 

Calculation of 1999 fill: Net Waste Fill V oluroe Method: 

Waste volume hauled in 1999: 
= 3,857 truck loads x 39.7 yd3/truck load (avg) 
= 153,123- 153,000 yd3 

Average net waste compaction (daily cover allowance included) estimated at 80% for 1999: 

Totall999 fill volume= 153,000 x 80% = 122,400 yd3 

Ravine #1 
(existing cell) 

122,400 - 122,000 

Capacity remaining at the 
beginning of 1999 

Capacity used in 1999 

Capacity remaining at the 
beginning of 2000 

= 

= 

Based on 122,000 yd3 per year net fill volume consumption: 

810,000yd3 

122,000 yd3 

688,000 yd3 

688,000 yd3 I 122,000 = 5.6 years remainin~ life on exisrin~ cell 

A o li' c:.; -: r \."; v .~ ... ' .. ' -·· J 

EID076136 



Material 

Coal Ash 

Paper, Cardboard, Wood 
Glass, Miscellaneous 
Solids, Metal, 
Nonasbestos Insulation 

Plastic Wastes 
(Polyamides, Acrylics, 
Polyacetal. Polyethylene
Terephthalate, 
Fluoropolymers) 

Dirt fill 

Total 

-5-

1999 DRY RUN LANDFILL SHlPMENJS 

Number of 
Shipments 

1294 

1137 

1326 

3,857 

Total Weight 
Tons 

18,604 

40,765 

7,615 

68,233 

Total Weight 
Pounds 

37,207,060 

81,529,340 

15,230,320 

2.498.620 

136,465,340 

EID076137 
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1999 DRY RUN LANDFILL QUAR.TERLY LEACHATE ANALYSIS REPORT SUMMARY 

Date Submitted 

07/01/99 
10/01/99 
1/14/00 

Second Quarter Leachate Monitoring Report 
'I'ltird Quarter Leachate Monitoring Report 
Fourth Quarter Leachate Monitoring Report 

1999 DRY RUN LANPFILL QUARTERLY PQND UNPERPRAIN ANALYSIS REPORT SUMMARY 

Date Submitted 

07/16/99 
10/01/99 
l/14/00 

Second Quarter Pond Underdrain Monitoring Report 
'I'ltird Quarter Pond Underdrain Monitoring Report 
Fourth Quarter Pond Underdrain Monitoring Report 

1999 DRY RUN LANDFILL QUARTERLY WELL MONlTORJNG REPQRT SUMMARY 

Date Submitted 

04/13/99 
07/02/99 
10/06/99 
01107/00 

First Quarter Monitoring Well Report 
Second Quarter Monitoring Well Report 
'I'ltird Quarter Monitoring Well Report 
Fourth Quarter Monitoring Well Report 

1999 DRY RUN LANPFILL SEMI-ANNQAL STOEMWATER MQNITQRJNG REPORT SUMMARY 

Date Submitted 

* 
1121/00 Second Half Stormwater Monitoring Report 

* No samples obtained for first half stormwater monitoring report because of lack of adequate rainfall. 

EID076138 



-7-

1999 DRY RUN LANPFILL MONTiiLY DISCHARGE MON1TOR1NG REPORT SUMMARY 

Date Submitted 

02/12/99 January Discharge Monitoring Report 

03/08/99 February Discharge Monitoring Report 

04/15/99 March Discharge Monitoring Report 

05/11/99 April Discharge Monitoring Report 

06/16/99 May Discharge Monitoring Report 

07/15/99 June Discharge Monitoring Report 

08/13/99 July Discharge Monitoring Report 

09/16/99 August Discharge Monitoring Report 

10/20/99 September Discharge Monitoring Report 

11/08/99 October Discharge Monitoring Report 

12/20/99 November Discharge Monitoring Report 

01120/00 December Discharge Monitoring Report 

1999 DRY RUN LANDFILL ACUIE TOXICIJY AND BENTHIC SURVEY REPORTS 
(Not otherwise included with the reports listed above) 

No benthic surveys performed during the year because of extremely dry weather. 

EID076139 



i. 

-8-

DRY RUN LANDFILL 

GROUNDWATER/SURFACE WATER MONITORING 

SUMMARY OF FC-143 * ANALYTICAL RESULTS 

Sample Date: 07/22/99 

Sample Location FC-143 Result (.uefL) 

Well#6A 0.096 

Well #12 0.134 

Well#l2A 0.081 

Well #12B 5.4 

Well #13 3.6 

Well#13A 0.070 

Well#14 2.5 

Well #15 0.263 

Sample Date: 12/29/99 

Sample Location FC-143 Result {uif'L) 

Leachate 

Outlet 001 

Stream Sampling Station No. 1 

Stream Sampling Station No. 2 

Property Line 

* FC-143 is ammonium perfluorooctanoate ionic surfactant 

All analyses performed by : Lancaster Laboratories 
2425 New Holland Pike 
PO Box 12425 
Lancaster, PA 17605-2425 

34 

66 

0.54 

87 

39 
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1999 ANNUAL LANDFILL REPORT 
WV/NPDES PEEMIT NQMBER· WV0076244 

(Letter, R.L. Ritchey to W.O. Brannon, dated 01/31/00) 

BCC: A. v. Malinowski, Legal, D7078 

M. A. Bradley, Spilman, Thomas &: Battle 

A. s. Hartt en, BMP-27 
M. L. Press, CH Works 

In IJJ.Dl: 
J. H. Little 
H. D. Ramsey, Jr. 
J. E. Auger 
w. H. Hopkins 
R. Banerjee 
D. c. Koelsch 
R. L. Ritchey 

L. K. Ireland/J. F. Moore/33.05.02.05 
G. W. Klesel/J. S. DeBee 

In 'l'urn: 
D. F. Altman 
A. A. Crane 
W. E. Lively 
J. J. Mentink 
M. M Pagels 
G. Woytowich 

1). Q •''/ ('. . .,. r 
~t ''" .... I' .. . ·- ~·~·..,~.) 

( .. 

EID076143 



dsw/2:107 

2000 ANNUAL LANDFILL REPORT 
WV/NPDES PERMIT NUMBER: WV0076244 

(letter, R. L. Ritchey to A. G. Turner, WV-DEP, OWR dated 1/26/01) 

BCC: A. V. Malinowski, Legal, D7078 
A. S. Hartten, BMP-27, 2160 
M. L. Press, CH Works 
M. A. Bradley, Spilman, Thomas, & Battle 

In Tum: 
P. J. Bossert, Jr. 
H. D. Ramsey, Jr. 
J. E. Auger 
R. Banerjee 
D. C. Koelsch 
R. L. Ritchey 

J. F. Moore/33.05.02.05 

In Tum: 
G. W. Kiesel 
J.S.DeBee 

In Tum: 
D. F. Altman 
A. A. Crane 
W. E. Lively 
J. J. Mentink 
M. M Pagels 
G. Woytowich 
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January 26, 2001 

CERTIFIED MAIL -
RETURN RECEIPT REQUESTED 

Ms. Allyn G. Turner, Chief z_ Yo .::> 7 l? 7 1 7 o 
Office of Water Resources 
Division of Environmental Protection 
1201 Greenbrier Street 
Charleston, WV 25311 
Attention: Industrial Branch 

Re: WV/NPDES Permit Number WV0076244 

Dear Ms. Turner: 

DuPont 
Washrngtnr Worlcs 
P 0. Be• !L;-

Far~ersburg, WV 26102-1217 

Endosed is the 2000 annual report summarizing the operations of our Dry Run industrial landfill. 

If you have any questions or need additional information, please contact me at (304)- 863-4271. 

· Sincerely, 

~ 
R. L. Ritchey 
Sr. Environmental Control Consultant 
Washington Works 

RLR/gw:dsw 
Attachments 
cc: John G. Britvec . ...- · 11 1 

Offtee of Water _Re~ources . 
Division of Environmentai·Protection 
1304 Goose Run Road 
Fairmont, WV 26554 
Attention: Industrial Branch 

EID114143 
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I certify under penalty of law that this document and all attachments 
' . 

were prepared under my direction or supervision in accordance with a 

system designed to assure that qualified personnel properly gather and 

evaluate the information submitted. Based on my inquiry of the person or 

persons who manage the system, or those persons directly responsible for 

gathering the information, the information submitted is, to the best of my 

knowledge and belief, true, accurate, and complete. I am aware that there 

are significant penalties for submitting false information, including the 

possibility of fine and imprisonment for knowing violations. 

1126/01 

Washington Works 

•. 
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2000 DRY RUN LANDFILL OPERATIONAL REPORT 

Facility Users 
All the waste disposed of in the Dry Run landfill originates from E. I. DuPont, Washington 

Works and its auxiliaries. 

Landfill Shipments 
A summary of the 2000 landfill shipments is attached. 

Surface and Groundwater Monitoring 
A summary of the 2000 surface and groundwater monitoring activities is attached. 

Landfill Operation. Construction and Maintenance Activity Summary 
The leachate collection system constructed during 1999 remained in service throughout 

the entire year of 2000. Almost 3.3 million gallons of leachate were transported to Washington 
Works for treatment in 2000. 

A cross section map showing the approximate landfill elevation at the end of the year 2000 
and a topographic map of the landfill indicating the proposed final grading plan are attached. 

. . 
Drv Run Landfill Remaining Capacity Calculations 

Calculation of 2000 fill: Net Waste Fill Volume Method: 

Waste volume hauled in 2000: 
= 4,147 truck loads x 38.6 yd3/truck load (avg.) 
= 160,074- 160,000 yd3 

Average net waste compaction (daily cover allowance included) estimated at 80% for 2000: 

Total 2000 fill. volume = 160,000 x SO% = 128.000 yQ3 

Ravine#1 
(existing cell) 

Capacity remaining at the 
beginning of 2000 

Capacity used in 2000 

Capacity remaining at the 
beginning of 2001 

= 

= 
= 

688,000 yd3 

128,000 yd3 

560,000yd3 

Based on 128,000 yd3 per year net fill volume consumption: 

560,000 yd3 /128,000 = 4.4 years remaining life on existing cell 

EIDII4145 
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2000 DRY RUN LANDFILL SHIPMENTS 

Number of Total Weight Total Weight 
Material Shipments Tons Pounds 

Coal Ash 1347 19767:5 39,535,000 

Paper, cardboard, Wood 1362 6178.78 12,357,560 
Glass, Miscellaneous 
Solids, Metal, 
Non-Asbestos Insulation 

Plastic Wastes 1073 6339.32 12,678,640 
(Polyamides, Acrylics, 
Polyacetal, Polyethylene-
Terephthalate, 
Fluoropolymers) 

Dirt, Construction 365 6502.38 13,004,760 

Total 4147 38,787.98 77,575,960 

EID114146 
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2000 DRY RUN LANDFILL QUARTERLY LEACHATE ANALYSIS REPORT SUMMARY 

Date Submitted 

03/29/00 
07120100 
10/09/00 
1/16/01 

Report 

First Quarter Leachate Monitoring Report 
Second Quarter Leachate Monitoring Report 
Third Quarter Leachate Monitoring Report 
Fourth Quarter Leachate Monitoring Report 

2000 DRY RUN LANDFILL QUARTERLY POND UNDERDRAIN ANALYSIS REPORT SUMMARY 

Date Submitted 

04/05/00 
07120100 
10/09/00 
1/16/01 

Report 

First Quarter Pond Underdrain Monitoring Report 
Second Quarter Pond Underdrain Monitoring Report 
Third Quarter Pond Underdrain Monitoring Report 
Fourth Quarter Pond Underdrain Monitoring Report 

2000 DRY RUN LANDFILL QUARTERLY WELL MONITORING REPORT SUMMARY 

Date Submitted 

04/12/00 
07120100 
10/20/00 
1/17/01 

Report 

First Quarter Monitoring Well Report 
Second Quarter Monitoring Well Report 
Third Quarter Monitoring Well Report 
Fourth Quarter Monitoring Well Report 

. . 

2000 DRY RUN LANDFILL SEMI-ANNUAL STORMWATER MONITORING REPORT SUMMARY 

7/24/00 
1/23/01 

Report 

·First Half Stormwater Monitoring Report . 
Second Half Stormwater Monitoring Report 

EID114147 
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2000 DRY RUN LANDFILL MONTHLY DISCHARGE MONITORING REPORT SUMMARY 

Date Submitted 

02103/00 

03/13/00 

04/14/00 

05/16/00 

06/15/00 

07/17/00 

08/15/00 

09/18/00 

10/09/00 

11/02100 

12/15/00. 
.. 

01/16/01 

Report 

January Discharge Monitoring Report 

February Discharge Monitoring Report 

March Discharge Monitoring Report 

April Discharge Monitoring Report 

May Discharge Monitoring Report 

June Discharge Monitoring Report 

July Discharge Monitoring Report 

August Discharge Monitoring Report 

September Discharge Monitoring Report 

October Discharge Monitoring Report 

.NovembE!r' Discharge Monitoring Report 

December Discharge Monitoring Report 

2000 DRY RUN LANDFILL BENTHIC SURVEY REPORTS 

06127/00 Benthic Macroinvertebrate Survey: May 
.. 

11128/00 Benthic Macroinvertebrate Survey: August· 
·.·. 

EID114148 
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DRY RUN LANDFILL 

2000 

GROUNDWATER/SURFACE WATER MONITORING 

SUMMARY OF FC-143* ANALYTICAL RESULTS 

Sample Date: 07/19/00 

Sample Location FC-143 Result{ug/L) 

Well#12 

We11#12A 

Sample Date: 07/20/00 

Well #SA 

Well#128 

W~ll#13 

Well #13A 

Well #14 

We11#15 

Sample Date: 10/3/00 

Leachate . 

Outlet 001" 

Stream Sampling Station No. 1 

Stream Sampling Station No. 2 

Property Line 

•FC-143 is ammonium perfluorooctanoate ionic s~rfactant 

· All analyses perfonned by: Lancaster laboratories · 
2425 New Holland Pike 
PO Box 12425 . 
Lancaster, PA 17605-2425 

0.160 

0.128 

0.212 

<0.029 

9.8 

9.9 

0.115 

0.763 

27.4 

31:5 

0.758 

27.6 

10-.3 
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PONT DE NEMOURS & CO. INC. . 
AZARDOUS · LANDFILL 
UN, WOOD COUNTY, W.VA. 
vOLUME AVAILABLE 
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.,. l' ::; -' l ~~ <J 'J, ..; ! -..; ••• ": r -,, c:.:: ~n.; , . : ·- :. ·, :: '('_,}.' -1r~,;(~ ~ '' 0:.~ ( ::1 ;.; :~·.:., ::~ ~: · .. ·osJ DuPont Haskell L1borarory 

January 25, 2001 

Dr. Charles ~I. Auer, Direcror 
(-;:·::~.~~ ,)( f-' ! .• :~:,.,~;1 i)lc\:CI:uon and Toxics 
Chcmrcal Control Divisior. ..11 n 'r Sir.:;;: '..'\- R,\ni:~ .· ·: 

rn my June 23. ::woo letter th.:u [f~!l.)tnined DnPonr" ~ \',JIU1ll:i!·:- L's-.: ..~.nci Exposure 

fnformaLion Profile n:EIP; f-:)r _\m::HJntum P.:r:1uorooctanoate (.APFO. CA$#3825-26-

! )_ I nutt:!d thclL . .1s part ur" the ungotng surveilL.tnce or" workers pocentiaily ex: posed co 

APFO, a series of blood S<lmp!es were t:Jken in year 2000 r'rom ~.vorkc:rs and [hat DuPont 

would voluntarily submit a summary of che resulL:i when :hey ~ecamc :n :.ubh!e. 

The results or· the hluoJ serum test~ :~rc: :-'("'- .- .. :: __ : .-.: _ \ ,umm,lry or" lhis yc!ar's re~ulrs 

f,n wnrk~r..; wir:: :,:~::-:i:c.:~~ _\..t'hj c.:\r:•J:->llfC pur..:ncJ,l! i~ ~~im.,_ 

-------
Y~ar 

2000 

.. . ~ ui 
\-linunum 

\fax!n-.um 
Mean 

Sampks Cuncentrauon Concentration ConcenrrJ.ticn 

- i 

~eEm) 
G...,!?_rr, l --~- _:__ ~~emi 

I 72 I 0.02 
') _l) 

l.53 

----- ..,._ ___ -

, 0! ve samples, Jl I from •A.orkc:rs in one parw;ular job, tested greucer than 5.0 

ppm. ,\rnong the jobs with potentia! :\PFO c:q1nsure, :h!s jon ~hould have the 

le:l;)t :!:rposure pntcnria!. We are ln':~stiga(ing :he c;1us..: ,)(these elevated 

!·est:its 1n :his 2roup or''·' rJrkc:·s. Elimmating the fi'-e ci.1ra points from these 

'"c'r~;.!rs gi':es J. maximum cor.c:!ntrarion of -l-_9 ppm and a·me:.~n conc~nrr:1tion 

of ! . ! {) rpm. 

, Sllme employee::; not rourindy working wir.h APFO provided blood samples . 

. \PFO iev~ls in this group of peorlc are con:;tstently kss tha~ 0.2 ppm. E1Dll4l98 
(' --~ QOO;o,..:' · --------~ .. l~_.''(rl.t:l'lc.~ ----------------

IJ 
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J ~wuary 25, 200 l 
Dr Charles ~(. Auer 

,. Blood se1um APfO ..::oncentratron seems to he a funcuon of length of trme 1n assignments with rotential APFO exposure. Due to variances in length of service among workers In assignments with potencial APFO exposure, average values may be intluenced not only by exposure potential bm also by average length of service of the volunteer group. 

Additional groundwater and surface water measurements have been reported and some older cJata has been located. These additional data are reported on pages 5 and 6 of u reviseJ Volunr:ln' { f'ETP Pk·:''"' :·c:'!~~.:.· ·~~~ :'r-.:·. l!'ll~ ,~lhl:l"i,,,· .. \ 11h rh~ ;,[fdc~!lc'! · .·: <'':: '.' r •· :!1.1: :!:..:::..: '" ., i-Ji><I-. ..:•Jj)) .. Hlu a ..:up] cnm: .. unmg Confidential Business lnformatron. 

l; ~· ',,r .\ ::-,:1 l•l J~.:>..:uss the inruJI:JatJun corHained rn this document, please contact Robert F. Pincllot at (302)999-4074- or e-mail ;lt Roherr.FPinchoJ@usa.Juponc.corn nr me :lt 13()2\<Ar .. "'"'() 

V;;r'- truly yours. 

i.ik~Lt "::j (~,. ..... y 
Gerald L. Kenned~ 
Director, .-\pplied Toxicology and Health 
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\ •1I111H.1ry l Ell' .. \rnmunium l'crt1uoroodanoo.~tc Rcvi,cd January 10111 

Voluntary Use and Exposure Information Profile Ammonium Perfluorooctanoate (APFO) 
(revised .January 200 1) 

.Vult!: Tht! infurmatitm containt!d in litis dot:WIII!nt is ;·11bmitlt!d voluntarily und muy bt! ;-uhjl!ct to jwurt! revisiu11 undlor modification. 

CONFIDENTIAL BUSINESS !NFOR,HA T!ON REDt!CTED 

I. CHEMICAL IDENTIFICATION 

Chemical Name: Ammonium Pcrfluoroocranoate C.-\S :\u:;;hcr 

n. COMPANY IDENTTFif'.-\ TIO'\ 

Company Name: E. I. du Pone de Nemours and Company 

:-:lilt:: Location::.: 

Site \vhere APFO is used J.S J. reaction aid: 

Washington Works 
Route 892 
Washington. \VV 26!81 

Sires where APFO contatntn:; rroducts made at \V~lslltnl!tlln \\',-r:'., .1r-: pruc~.~)c.J. 

Parlin Plant 
Cheesequake Road 
Partin, NJ 08859 

Srnrance Plant 
S-W 1 Jefferson Da·:is I !wy 
R.ichrtltltlll. \" . .'.. 2 ;.2.:-+ 

Site which disposes of waste containing APFO: 

ChJmb~rs W urKs 
Rre. 130 
Deepwater, :--.11 080?.3 
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Technical Contact: Rob...:rt F. Pinchut 
( 302 J 990 --W7-+ 
DuPont Fluoroproducts 
Che~tnut Run PlaZ<.l 
Bldg. 711/2210 
Centre Boulevard 
Wilmingron, DE 19805-07 t t 

III. DUPONT AND CUSTOMEI~ ACTIVITIES 

Narrative Description of APFO Use 

The block diagram on the back p;.1ge titled .. DuPont L1S APFO Ba!;Jnce·· de~crihe~ ~~~~· :':\'.+,.:....:""~' .,!i"~Ltl'~ ..... ·:.i i'elt)\l, ~Lr1l! rfiL' -...::---.i~:i~,:r\..·'.1 :..:rlL~'"'!·)~-, ... ~i>'-'l'~,.,:: .. ~:~ .. i '.t. i(!: t1~ .... :~ .... : ... ,~.~Ll\ lLl~:1 

DuPDnt l!SC:-. \PFO ;!'i ;l rc~lcticn ,tid in [~lC: rr··ll:t:.:::tlf1. ,,r ;'t: 1 yre:r::~··.l:t'l'•'t::h: i_':lc. p l >:· .•!:.: ';:;:: .. ::::t:: .. -..:~:::.:..::1-.: tlH:; .;,_-r,.:_.:I...:I'1. r • ..: f'r\·L..::>~ uuiizcu ... t Duf'un(_j WJ.shington Works for making PTFE and co-polymers consists of polymerizing TFE 1 nnd other co-monomers if cte-,ird1 in ::n :Hl'.k't'll~ nwrli:1 .,,.;,h :1 <r:::1 1! ::;~'·''.:::r ,,f .\!':C' ,, <lie! lll the r·eactiurL 

Following the polymerization step. the polymer dispersion is either dried to remove w::rcr anci .-\PFO or concentrated (removing some of the APFO), stabilized and _jold as an ;.1queous dispersion. The dried polymer contains very little, if any. APFO. 

The APFO removed from the polymer is recovered for recycle, c;.1ptured ;1nd destroyed off site in ;.1n incinerator, captured and sent to an offsite industria! landfill. and/or emitted to air or water at rhe Washin~ron Works. 

The swbi!ized polymer dispersions an! sold by DuPont to Industrial customers (both 1:1 the Lrs and Dutside the US) for a variety of uses, intc:mal!y transferred to the DuPont Spruance Plant for the production of Tetlon@ fibers and PTFEcoated synthetic fibers, or internally transferred to the DuPont Parlin P.!ant for the production of Teflon® Finishes.· 

.-\ ~mal! :.~mount of non-hazardous waste polymer. \\ :.~ter. APFO and L1ther additives generated at Washington \.Vorks IS treated in "'""aste\vater treatment faci!ic; at DuPont'~ Ch<tmbers Works. This mJtcna!Is either ...:mmed In the Chambers Works water discharg<.: nr captured on carbon and !andfilled in a ::.ecure landfill. 

The internal process at the DuPont Spruance Plant to prouuce Tetlont§:l fibers involves. (or most of the product, a .. sintering .. step 111 wl11ch the APFO contJined in the product Is · uestroyed by the following reaction: 1 

· 

1 P J Krusit:, D.C. Roc:, "Thermal Dc:o.:ompositit>n or' C:l fluunnat..:d Surt'ao.:rant::. .mJ Rdat..:J :Vlaterials Studr..:J by High T<!mpcratun: Gas-phas..: '''F NMR .. -\. ~..:w Altc:rnallve to Thermal Gravimetric Analysts". DuPc,nt Intc:rn<~l Report. 
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Thts r~action goes to completion Jt 350"C Jnu 0.2s residence time .. -\.small amount of rroduct processed Jt DuPont's Spruance plant does not get sintercd and thus contains a small umount of residual APFO. Thc:sc: products are used for industnal pump, valve and compressor packing materials. 

The process for making Tetlon® finishes at the DuPont Parlin Plant involves a blending operation of fluoropolymer dispersions with other additives including solvents, binders, and pigments. The small amounc of APFO emissions to water from this facility is due to waste generated during product changeovers. Some of the tluoropolymer dispersion is processed at contract facilities where the material is dried at temperatures >350°C thus Jcstrovin~ the .-\PFO according rn d~c 1e:1c::<'n ~1 1 '•''..: Thi:> Jricd nure:-ia! ~~then 

T;1C fin~tl ~~rndu\_~~ pr~~du~~d ::--; rlh.:n "'I!..!:,) ~q .. ~·~:--~.tdr .... tiL~( ~trpl;. tt1c rru ... iLh . .:~ ~\) d ~i.l!'i··<:.l~--.. \.'.>Lkh ...!::. ..:cui-.. ... • m:) 'ilJ JutomateJ .'.>praytng or roiiercoa[lng. Emissions of APFO from these operations consist of overs pray that is either captured on filters and landfilled or ~lf-.,,,...,r'-'c•! ':'.~<· ·.• .. 1r..:: :..:·;·,;l[in_; ::1 .: '-'· .r:..:: ..::n:~,i\li. Pi,;,Ju..:: ti:dt i:. <tppl!culu Li:c ::.ub~trale 1s then typically ··simt:!red" at temperatures approaching 800°F resulting in the removal of the :-\.PFO from the substrate and subsequent destmction accor~ing to the t~eaction above:. 
Customers of dispersion products use the material for a variety of applications. However. most applications involve a ''sintering" step where the APFO is destroyed. There are a small number of applications [ ] where the customer heats the dispersion products to temperatures that allow the A..PFO to sublime resulting m air .::missions. There are ~!lso a small nurnbc:r ot· Jpplic::ttions l ] where rhc: .::·.:q,)no_~:··' !',-.,ducr :~ l:ilt ~~c.rr..:~J :..:·-:::~,,;; :1: :11~· .\PFd ;,L.l)-1:1:; ·.~ lll! the produce These applications include industrial packrngs, and industrial filter f;1hrics. 

IV. SlTE RELEASE AND TRANSFER INFORMATION FOR TRI CHEIVIICALS 

.'int applicable- .-\PFO is nnt J1sted <lil the TRI 

\'. SlTE .RELE.-\SE A~D TR.-\.:\SFER I~FOR\f..\TION FOR NON-TRI CHEMIC\I.."i 
A. On-site Air Releases 

EstJmatt:!d Total Annual Releases ( lbs 1999) i Washine-ton Works I Parlin I Soruance Fugitive I ;\fegli~ibk 
, Stack (Poim Source) I 24000 

Contidcnli:Jl !Jusincss Inform:Jtiun lhd<u:tcd 

I 0 l 
I 0 I 

E!Dll4203 
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0 
0 

Chambers Wnr!--: 
0 
0 
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Comments 

..-\11· cmtsstons an:: estimated using engineering c:.tlculatiom JnJ JUdgements and limtted measurements of specific potnt sources conducted In the past. 

B. On-sire Water Releases 

I Estimated Toea! Annual Releases ( lbs.l999) 

Point Source I 55ooo T 3oo T 150 i 1s.5oo 

I Washinllron Works I Parlin I Soruance l Chambers Works 

Warer emissions are c:!SCimared using engineering c:1lcularions and iudgemenr' :1:·1,! :1:;~1\:.:,( !llc~JSurc:~:.;m:-. ,Jf ~pt..::..:: I:~..· ,,H;I.;.:, .;,,n,:~:,::.:~: i11 :!:..: !'~t:-.:. 

Washington Works emissions occur for approximately 350 days/yr while the -~::~..·: )i:,:-;' .:!Jli::,::,;Olb ,h.:...::ti· icJI i U-l!iO ,!,1)~1) r. lZ..:tCJ::,~:; ur .-\PfO to lhe Q[;;o River from the DuPont Washingcon Works Plant were modeled using the Probabilisric Dilution Model (PD\f Ber:1 Vasior. -1-.0 Beta June 11, 1909. CS EPA Office of Pollution Prevention and Toxics) Jnd a constn1cted ~[icrosorr E: Excel spreadsheet model. APFO release daca for 1996 were used in borh modeling exercises. 2 The PDM indicated that .-\.PFO concentrations of l.O 
~t.-\PF0/1 would be exceeded about 50':{- of the time during the year. APFO concenrr:1tions of in the river would exceed 0.1 ~lg APFO/l 90% of the time Juring the year and 10 ,Llg APF0/1 :..~hour 2 . .2c;. ,)(the rime during rhe ':e:1r . 

. -\ verage annual APFO concentr;Jtinns in the Ohio Rt ver calculated by using a \ficrosoft® Excel spreadsheet was 0.-1-23 ).J.g APFO/L. tv!oddcd AFPO concentrations in the river ranged from a low of 0.199 )lg APfO/L in March to a high of 0.965 f.lg APF0/1 in September, which correspond to high and low river flows, respectively. Average Ohio River f!O\VS ;.1nd volume dat;J calculated from · the US Geological Survey was collecteli aL Lhe Belleville Dam and used in the spreadsheet model. Thl! Bclle\·ille Dum is ,)n the Oh1u River 13 miles dmvnstrear.: llr' the Washington WlJrks Plant. This nvcr flow JaL . .l t:> the closest location downstream from the plant when: this type of informacion is available. 

In 1999, a drinking wjter sample obtained from GE plastics. Washington WV. immediately downstream on the Ohio Rtver t'rom DuPont Washington Works showed 0.552!-J.g/l APFO. 

2 W.R.Bertt, "Modeling Release:; of Ammonium Pertluorooctanoate into the Ohiu Rivt:r", DuPont fntern<.tl Report EMSE-05~-00. 
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In .:1Jdit10ll, samples obtained in January 2000 lrorn three JtffcretH ..,.,ells at the Lubeck Public Service Dtsrnct. Jownstream of Washingwn Works on the Oh 1o River, showed 0.8~tg/l, OA~~tg/1 and O.J I~ ~g/l .-\PFO. Subsequent sampks in April. May, and August 2000, showed a m;Jxtmum ot' 0.50 pg/1 and a minimum of 0.07!-ig/1. 

C. On-Sire Land Releases 

Chambers Works treats APFO containing waste in a wastewater treatment system. Engineering calculations and judgements and limited measurements of specific sources in the past estimate that approximately 30% of the APFO in the wastewater treated is adsorbed on to a carbon media that is landfilled on site. These l:tnd relca~cs are <?sr;:;l:lfcd r\• he ~.000 !~1 !:1 Jl)l)'). 

Prior operations have resulted in measurable APFO concentrations in three : .. t::\:ri!J.; ,lrc:·Jr-:L: hy the \\':::-il:n~t,'n \\-·lrb in\\-,.>: \'!rg:ii::t. .-\1 L~~:.n; !,l!hl:;i: ,unace ·"":;,uer measurements tn l ':JlJ'J and 2000 ytd rangt: from 2.23!-ig/1 to 3240!-l-gll, with an average of 1392~tg/L Groundwater measurements taken during .>...:),.tile :1:n..: p..:r:uJ ...tl L:L;.t~ Jc~l;ui ill tdi!~C !:ulll ()U.3~tg.'l tl1 l '7-+UO!-J.gll, with an average of 2537~-tg/L At the '·Jocallandfill", the groundwater concentrations runge from 0.046!-ig/1 to 39Jlgil wirh an average 01- 8.83~-tg/L Surface water sJmples at the "local landfill" runge from 0.54!-ig/1 co 87Jlg/l, with an average of 
18.5~-tg/L At Dry Run landfill, there are limited measurements of groundwater and surface water, with the maximum concentration in groundwater of 15!-igll and the maximum concentration in the permHted outbll of 200!-ig/L In 1990, samp!c:s of surface water were taken and showed concentrations as high as 1.6rng/l''_ In 1992. samples in the ·'upper" :tnd .. ,l)l\cr" nnn!~S :lc:\r nr>' Rt:n !~~ndfill :nc~l..,L:!';?,: 22U!J.gll and 230!-J.g/1, respewvc!y . .'.iamples t;Jk~n :n these locations at Dry Run landfill have since shown lower concenrr;.Hions. 

In 1999, a RCRA facility Investig<Hion was completed for Washington Works and was submitted to EPA Region Ill in June-l999j_ The report contains data on groundwnkr concentrations of .-\PFO .tt Washingct>rl \Vorks 

3 Maps of 1he bndtill lo\:alions and spcc1fil: munl!oring loo.:J!Ions JnJ resul!s ;ue available upon reques~. ~ The validity uf these I 990 unalyses c:.~nnot be vc:ntied s1no.:e the rm:thuJ used fur an:tlysis, the sample technique, the ch:.~in of t.:U!>tody, the SJ!llple quJIJty control/l.Jli:.IIJty ,J,!>uranl:c: procedures, :.~nd rhc:rdore !he acl:urucy o( lhc re::;ults arc: noc known. 
s Report was suhmitceJ to Martin. T. Kots~.:h. Rcmc:lliul Program ;...t~~n:.~ger. EPA Rc:gilln rri. Philadelphiu. 
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D Transt"l·:rs lo Off-stte Loc<.~l!Olls 

Wasl1ingcon Works: 

f Estimated Total .-\nnual Releases or ~ Transfers lib. 1999) Incineration 16000 
Wastewater treatment 13400 
Underground Injection 0 
Hazardous Waste Landfill 2600 
Other landfill 0 

I 
' 

~R_e~cy~•c_l_e_o_r_re_c_o_v_e~ry~----------------~1 ______________ ~2~5~0~0~0--_________ __j 
VT. 0~-SITE \VORKPL\CE EXPOSCRE 

A. Information on the Number of Employees Potentially Exposed 

The tabks below describe the number of workers that may be exposed to APFO m year 2000 during their normal work activities for each of the three sites where APFO is used 

Washine-ton Works 
Hours/Day Davs/vr 

i <10 ' l0-100 I !00-250 
<0.25 

I 0.25-1 
l-8 
>8 

Routme worker activities that have potential for expo~ure: 

, H;..mdling raw macenal APfO 
;,;... Handling raw dispersions containing APFO 
;,... Maintenance of polymerization reaction systems 
;,- Polymer dryer operation and matntenance 
,. Packout of PTFE and co-pol: rner disperston proJucts 
,. Operation and rnaintcnarh.:-: llf .-\PFO rc:c;wer: :-~ ,r-.:ms 

6 Tr:1nsfcrret.l to Ch<tmbcrs Works factlity. (sec )CI.:I!On B JnJ C Jhuvc:J 

EID\14206 
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PJrltn Plam 
Davs/vr 

" 

! Hours/Day 
I <10 I 10-100 I 00-250 i <0.25 

0.25-1 

L>8 

18 

Routine worker activities that have potencial for exposure: 

;;.. Handling of PTFE and Co-polymer dispersion products > Operation and maintenance of blending facilities 
~ Packout of finished product 

>250 

Note that at no time is the material handled at the Parlin Plant at an elevated temperature whl!r>? the .\PfO could :;uhlim~. Tlll::cfore. there i:s little pnremiaJ f,x exposure tll ;..tirburnc: .-\PFO al this factlity. All c.'(posure potencial is through skm contact during handling of the polymer dispersion materials. all of which contain< I% APFO with mo-.;t c:m:.:;:·::1;; dl .::~<: .\Pf'O. 

i Hours/Day 
i <10 

S pruance PI ant 
Days/yr 

10-100 100-250 I >250 I <0.25 
: 0.25-1 <10 I 
11-8 

Routine worker :1ctivities that have potential for e:qJosure: 

, Handling of PTFE and Co-polymer dispersion products ,.. Operation arrd maintenance of fiber coating facilities 
,_ Operation and maintenance of sintering rolls 
; Packaging of non-sintered product. 

Note chat the PTFE and c;)-rulyrner dispcrsron rroducts u:..:J at the Spruance :;;t~ ..:orH~ur1 <0.9% APFO. with most containing approximately 0.3~·'0 .'\PFO. 

B. ·rnfurmacion on the Exposure levels of Washington Works Employe~s 

Since most vf the proc.:es5ing done in th~ L'S with APFO a.nd APFO containing intermediates and products is done at Washington Works, DuPont's airborne industrial hygiene data is concentrated at that sire. The limited measurements of airborne APFO concencrarions at the other sites where APFO containing products are used have shown much lower levels (mostly non-detectable) levels of APFO. The data in the table below 
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retkct moniwring done over the:! last 5 years at Washington \Yorks. The ~arnrk results 
ar-.: a cornbtnation of chemic;.tl orerator and matntenance wmker per~lll1al samples. 

Year I Sample #of Minimum Maximum ' ~lean I Standard I I 

I 
I Type Samples Concentr<ltion Concentration 

I (rnpb) Deviation I 7 (mpb) I fmpb) i 
1999 Partial 100 <0.01 0.58 I 0.061 0.151 
1998 Shift 83 .001 0.78 I 0.103 0.145 
1997 (mostly 100 <0.01 '2.4 I 0.146 I 0.378 
1996 6-8 73 NID 0.'29 i 0.055 0.069 
1995 hours) 32 NID 0.16 ! 0.067 0.063 

Partial shift air samples are taken at the rate of 200 mUmin using a Tenax collection tube 
that has been pretreated with sodium hydroxide/ethylene glycol/methanol. The APFO is 
,Jesurbed from the tubes using methanl1lic hydrogen chloride. which ~tlso ~erves as a 
derivatizing reagent, converting the APFO to its methyl ester. After workup, the methyi 
.:stcr is quantified using a gas chrom~H'-)gr~1pi1 equipped \vith an ell.!crron capture detect,"Jr 
The: m~~hy! ester '-l( p~rtluoruJc:c~uwt-: .1c1J t::, u~c:J .1~ an tlll~mal standard. anJ -tl !Ca::,l 
three calibration samples are prepared to cover the concentration range of interest. 
P:-ecision i~ cstim~lted to he +1- 1 ()C7r reLltive 

The data above show averages consistently below the AGCHI TLV of O.Olmg/m3
, with 

only a very fc:w samples above the TL V. Where: results arc ;.1bove or near to the TLV, th~ 
event is investigated and corrective action 1 Gddiriona! personal protective equipment or 
engineering controls) to reduce the exposure levels is undertaken. Older data from the 
1980's show higher levels of exposure. In the early 1990's. Washington Works switched 
from receiving the APFO as a powder to receiving it as an aqueous solution. This change 
was done co reduce the potential for exposure during handling of the dry powder. rt 
~houiJ he noted that in the 1997 rime reriod. rhe site \VJs starting up new .\PFO reco\erv 
f..lctiJCies. Operating and maintenanc:! dtfri...:ultles ;.iS:iOt:iatc:J \1, tth the stan-up ot" these 
facilities may have contributed to the htghc:r levels of .-\PfO in the personal samples 
Juring that year. 

Task specific monitoring data and wipe monitoring data exist. However. these Jata arc 
not indicative of employee ex rasure <1nd are nor presented here. These samples are taken· 
to identify .J.reas where additional exposure controls may be necessary. 

; Reaction systems are dosed systems with conunuous ambient monitonng for 
monomer concenrmtions 

,.. Ventilation systems are 111~talkd ' . .,here: airbnrne concentr:.ltions are significant 
,.. The polymer dryers operate unt.ic:r nc:g:.1tive pn::ssure to contain APFO and 

other materials. 
-, Rc!Covery sysrems are in place rn reduce airborne t!mlssions. 

7 mph= mulc:s pc:r billion. 0.56rnpb is equivalt:nt to the ACGIH TLV of 0 0 l mg/m
1 
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Per::.onal pro(ecttvc equtpment that workers regularly wear consist of the following: 

;... Safety shoes and side-shield safety glasses in all areas. 
, fmpervious gloves when handling APFO solutions or aqueous disp<..:rsion products. 
, Chemical protective coveralls and goggles or face shields when the possibility of splashes of APFO containing solutions is present. 
:;,. Airline respirators or cartridge respirators where monicoring has shown to have high exposure potential. 

At Washington Works, blood serum levels of APFO have been measured since 1981. Measurements of blood fluoride levels have been taken prior to 1981, but are of limited value in assessing exposure to APFO. A summary of results of employees with identificJ . ..I...PFO exposure potential the !lJ95. J9R9-90, I 9R5,:..~nd I 98-+ volunteer s<..:.mpling e\ em_., c.) tn the table below. Due to significant job assignment movement during this period of rime, analysis of trends of Jaw ar~ diffic:tlt. The LLJ.ta in the table below ;1rior to lt)t)) :;r~ ~·ur c m plo yees inc! udc:J 1 n ihe l <)lJ 5 ~;un pIt ng J<tta so that -:ornparisons or' relative leve is · of APFO in blood serum can be compared. The entire data set of blood concentrations is availahle upon ;equesr 

Year 

i 
1995 

1989-90 
1985 
1984 

#of 
Samples 

73 
23 
21 
19 

I 

Mjnimurn Concentration 
lppml 

0.12 
0.4 

-iS 0.06 
0.07 1 

I 

I 
! 

Maximum 
Concentration 

(Q£m 
4.5 
8.5 
18 'J 

Mean 
Concentrati<)r~ 

[ppm 
!.57 
3.13 

3.82 

> Thi:, indtvidual was working in a job rhal has APFO exposure: potential at the lime of the sample . . , Thts indivlllw.d ..:onsistcmly hus itud the ht~hest blooJ ..:on..:entration or' APfO sin..:t: APFO spccitic sampl.:s wcr.: 1ak..:n. This c:mployet: lett an APFO ..:xposurt: potential assi~::nmt:nt in 1991. In 1995 this ..:mployct:'s hlum.l saum level was -+.-+ppm. 
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